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ABSTRACT 
The Effect of Item Format on Computation Subtest Scores of Standardized 
Mathematics Achievement Tests 
by 
Larry Carcelli, Master of Science 
Utah State University, 1981 
Major Professor: Or. Karl White 
Department: Psychology 
The effect on childrens' scores of different item formats used in 
standardized mathematics achievement tests was investigated. Second 
grade students were given a mathematics computation test using formats 
der ived from five standardized achievement tests. Identical content 
was tested with each format . Differences in test scores between types 
r0f formats were statistically significant at p(.001 (F = 45.25). 
Th~se results indicate that what a student appears to know is substan-
ti 1lly influenced by the format of the particualr test used in 
me1suring achievement. These differences are not accounted for by the 
rno~mative scaling of the different tests. Greater attention should be 
~i,en to the effect of test item format in selecting and administering 
cac1 i evemen t tests. 
(90 pages) 
CHAPTER I 
STATEMENT OF PROBLEM 
Introduction 
Achievement tests are a widely used form of assessment that 
serve an important function in regulating the delivery of educational 
services in the American educational system. The prevalence of 
achievement test assessment is suggested by the estimate that 
achievement tests are administered a total of 200 million times a year 
to a la rge number of children (McKenna, 1973). In fact, most 
elementary school students are administered a standardized achievement 
test at least two times during a school year. 
The majority of the achievement tests that are administered to 
children are standardized achievement tests (STATs) that have been 
developed by the testing industry to assess the academic abilities of 
children. STATs, generally, contain a number of subtests which assess 
specific academic abilities. For example, the SRA Achievement Series 
(Level D) contains five subtests: reading vocabulary, reading 
comprehension, mathematical concepts, mathematical computation and 
language arts. 
It is generally assumed that the specific abilities that STATs 
purport to assess are in fact being assessed. Consequently, the 
scores children receive on STATs are interpreted as accurate indicators 
of childrens' academic abilities. In short, STATs are considered to be 
valid assessment devices for measuring what a child knows about a 
particular subject. Because STATs are considered to be valid 
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assessment devices, the scores children receive on them are frequently 
used as important sources of information for determining childrens' 
level of academic achievement. 
The scores children receive on STATs are compared and analyzed to 
detect differences between, and changes in the academic achievement of 
children. If differences are detected between individual children or 
groups of children (e.g., children may be grouped in respect to their 
racial, socio-economic, cultural, age and/or sexual characteristics) 
then it is assumed that these differences are due to differences in the 
innate abilities of the children and/or in inequalities in the delivery 
of educational services to the children. In either case, attempts are, 
generally, made to reduce the differences by regulating the delivery of 
educational services through the funding of programs, the selection of 
curriculum and/or the placement of students . 
Actions taken to regulate the delivery of educational services can 
have significant influences on childrens' academic experiences and 
should, therefore, be based on valid information. If, however, STATs 
do not assess what they purport to assess and variables other then what 
a child knows about a particular content area are responsible for 
differences between childrens' scores, then actions based on these 
scores may be inappropriate. 
Problem Statement 
Cronbach (1971) has suggested that the abilities that are 
assessed by a test are not only those that are purportedly assessed, 
but include all of the abilities required to perceive the stimulus 
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items and formulate responses. This includes all of the abilities 
needed to perceive and respond to the test instructions, procedures and 
formats. 
Many STATs that purport to assess the degree to which a student 
has mastered the same content use a variety of test instructions, 
procedures, and formats. Some researchers have suggested that STATs 
that purport to assess the same academic abilities may, actually, 
assess dissimilar abilities because different abilities may be required 
to perceive and respond to the different test instructions, procedures 
and formats. Millman (1978) suggests that: 
Even seemingly subtle changes in item content or how 
the questions are asked (format changes) may result in 
substantial changes in the percent of students who can 
pass the item. (p. 6). 
If some test item formats require the use of abilities ot the 
academic abilities purportedly her than being assessed by the STATs the 
test item formats could affect, then the scores children receive STATs. 
In this case, the on differences between the scores that received on 
the STATs children would not be entirely due to differences the 
children know. in what What is needed is research to determine th of 
different test e effect item formats on the scores children receive It 
would be of on STATs. further use if specific characteristics of test 
formats that item affect childrens' scores on STATs could be 
identified. 
Objectives 
The primary objective of this research was to determine whether 
4 
childrens' scores on STATs were affected by the test item formats that 
the STATs use. Specifically, this research investigated the effects of 
eight test item formats taken from the mathematical computation 
subtests of five STATs on childrens' scores. In addition, the research 
examined the characteristics of the test item formats that were 
responsible for the differences between the childrens• scores. 
Six basic activities contributed to the accomplishment of these 
objectives. (a) A review of the literature examined the findings of 
previous research on related topics. (b) Different test item formats 
used by STATs to assess mathematical computation were identified. (c) 
The content sampled by these same achievement tests were identified. 
(d) A format test to measure the effect of formats on childrens• 
scores was constructed. (e) The Format Test was administered. (f) The 
results of the research were analyzed and interpreted. 
Hypotheses 
The effects of eight different test item formats used in STATs 
on childrens• scores were investigated. All of the test item formats 
sampled childrens• knowledge of identical content. The symbols u1 
through ug refer to the m~an scores that children obtain on the 
Format Test for format types 1 through 8, respectively (see Table 1 for 
examples of the different types of formats). The hypotheses of this 
research are presented below in null form. 
1. Format type will not differentially affect childrens• scores 
on the Format Test. 
Ho: u1 = ••• = ug. 
2. Box type formats and formats with vertically aligned problem 
will not differentially affect childrens 1 scores on the Format Test. 
Ho: (uz, ug)/2 = (u3, u4, u7)/3. 
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3. Box type formats and formats with horizontally aligned 
problems will not differentially affect childrens 1 scores on the Format 
Test. 
Ho: (uz, ug)/2 = u5. 
4. Horizontal and vertical alignment of mathematics problems will 
not differentially affect childrens 1 scores on the Format Test. 
Ho: u5 = (u3, u4, u7)/3. 
5. Verbal and Visual presentation of stimulus wi ll not 
differentially affect childrens 1 scores on thi Format Test. 
Ho: (u1, u5)/2 = (uz, u3, u4, u5, u7, ug)/6. 
6. Multiple-choice and Open-ended item format types will not 
differentially affe~t childrens 1 scores on the Format Test. 
Ho: (u1, u7, ug)/3 = (u2 . .. u5)/5. 
7. Mult ip le-choice response format types with 11None-of-the-above 11 
and without 11None-of-the-above 11 di stractors wi 11 not differentially 
affect childrens 1 scores on the Format Test. 
Ho: u5 = (u3, u4, u7)/3. 
CHAPTER II
REVIEW OF LITERATURE 
Focus of Literature Review 
Previous research has investigated a number of factors other 
than childrens' knowledge of test content which may affect how well 
children do on STATs. Because of its relevance to this study, this 
review will be limited to research which has considered the effect on 
childrens' scores of variables related to the way questions are asked 
and answered. 
Order of Test Item Presentation 
The order in which test items are presented may affect the 
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scores students receive on tests. Barciskowski and Olsen (1975) 
randomly assigned 85 college students to one of two groups, each of 
which was administered one of two versions of a test, thereby 
establishing a posttest-only equivalent group design. The two versions 
of the test had the same test items arranged in either an increasing or 
decreasing order of item difficulty. Beside each of the test items was 
a Likert scale on which the students were to rate how difficult they 
felt the test items were. The students perceived the test items to be 
more difficult when they were arranged in an increasing order of item 
difficulty than when they were arranged in a decreasing order of item 
difficulty (p<.05). The order of item difficulty did not affect the 
final scores obtained on the tests (p>.05). 
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Gerow (1980) suggested that students would perform better on test 
items if they were preceded by easier items (as occurs on a test of 
increasing item difficulty). He suggested that this would occur 
because students would be more highly motivated to perform well on test 
items after having successfully answered an item than after having 
unsuccessfully answered an item. 
Gerow (1980) constructed two versions of a test with easy, 
moderate and difficult questions. On Form 1 of the test the moderate 
test items were preceded by easy test items and on Form 2 by difficult 
test items. The two forms of the test were administered to two groups 
of college students (n=91). It was not reported whether or not the 
students were randomly assigned to the two conditions. No 
statistically significant differences were found between students' 
scores on the two tests. 
Towle and Merrill (1975) suggested that less anxiety is caused by 
test items which are arranged in an increasing order of difficulty than 
test items which are arranged in a random or decreasing order of 
difficulty. They further suggested that the different levels of 
anxiety caused by the different item order arrangements would affect 
the scores students received on tests. College students ln = 82) were 
randomly assigned to one of three groups and administered one of three 
versions of a test. The three versions of the test had items arranged 
in either an increasing, random or decreasing order of item difficulty. 
After completing the math test the students were administered a state 
anxiety scale. They found that students scored significantly higher on 
the test with increasing item difficulty than on the test of 
decreasing item difficulty (p<.05). There was not a statistically 
significant difference between the students reported level of anxiety 
on the two tests although the anxiety rating was lowest on the test 
with increasing item order difficulty (p<.20). 
Holliday and Partridge (1979) suggested th~t the nonsiqnificant 
and contradictory findings obtained from previous studies were a result 
of using college age subjects and that younger children would be more 
susceptible to test item order effects. They hypothesized that 
children would perform better on tests of increasing item difficulty 
for two reasons. (a) Success by the children at the easier items would 
develop expectations of success for the latter items, and (b) the 
easier test items would act as practice items for the more difficult 
proceeding items. 
Holliday and Partridge randomly assiqned 142 second grade students 
to one of three groups each of which were administered one of three 
versions of a test. The three versions of the test had items arranged 
in either an increasing, a random or a decreasing order of item 
difficulty. The childrens' scores were significantly higher on the 
test of increasing item difficulty than on the test of randomly ordered 
item difficulty (p<.05) which in turn were higher than on the test of 
decreasinq item difficulty (p<.05). 
In summary, four studies investigating the effect of test item 
order · arrangement on students' test scores were reviewed. Two of the 
studies reported statistically nonsignificant results. These two 
studies (Barciskowski & Olsen, 1975; Gerow, 1980) both used colleqe 
aged subjects with extensive test taking experience, and had 
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methodological difficulties. The students in one study (Barciskowski & 
Olsen, 1975) did not simply take a test but were required to rate the 
difficulty of the test questions concurrent with taking the test. This 
may have confounded any test item order effect. In the second study 
(Gerow, 1980) it was not reported whether or not the students were 
randomly assigned to the two testing groups. If the students were not 
randomly assigned to the two groups then the results of the research 
could be difficult to interpret correctly due to possible differences 
between the two groups. In addition, the tests used in the second 
study were not arranged in a decreasing or increasing order of item 
diff i culty throughout the entire test but only intermittently 
throughout the test. The test item order effects may, therefore, have 
been reduced. 
The two studies that found statistically significant results were 
both of better quality (Towle & Merrill, 1975; and Holliday & 
Partridge, 1979). One used second grade students, both used randomly 
selected groups and both used tests with a consistent and uninterrupted 
item order arrangement throughout the test. Therefore, the results of 
the research are interpreted as indicating that test item order 
arrangement does affect the scores students receive on tests. 
Test Item Format 
The format of the test item may also affect students' scores on 
tests for various reasons. Millman and Setijadi (1966) constructed an 
algebra test in which digital and word math problems were answered with 
open-ended and multiple-choice response formats. The two types of 
problems sampled the same content. The test was administered to 
American (n = 113) and Indonesian (n = 111) students. The American 
students performed 25% better than the Indonesian students on the 
multiple-choice format problems, but 18% worse on the open-ended format 
problems (p<.05). The authors suggested that the students performed 
better on the response formats with which they were most familiar. 
Poage and Poage (1977) analyzed third grade students responses to 
math questions on the Michigan State Assessment Test. They found that 
math questions containing pictures were missed more often than 
comparable questions not containinq pictures. They hypothesized that 
items containing pictures were missed more often by the children 
beca~se the pictures required an acceptance of assumptions adults make 
about the world that the children did not fully understand. In fact, 
when those children (30%) who missed the questions were interviewed 
after the test to determine why they answered as they did, 75% of them 
responded with plausible alternative responses to the questions they 
missed. 
Kierscht and Vietze (1975) developed a test with items based on 
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the Slossen Intelligence Test and the Peabody Picture Vocabulary Test. , 
The test was designed to assess the ability of children to classify 
objects and pictures of those same objects. They found that pre-school 
students (n = 18) could classify objects far better than pictures 
(p<.01). They hypothesized that representational skills were required 
to classify two dimensional pictures that were not required to classify 
the three dimensional objects. 
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Question and Answer Forms 
All test items require that a question be asked and an answer 
given. The ways in which questions are asked or answers given vary 
from test to test. Carcelli, Taylor, and White (1981) constructed a 
test in which identical phonics content was sampled by test item 
formats derived from three standardized reading achievement tests. 
They found that both the form of the question and the form of the 
ans\ver significantly affected the child rens' scores (p<.0 1) . For the 
same 24 item test administered to 37 children, scores ranged from 38% 
to 75% correct depending on the format in which the questions were 
asked. They hypothesized that childrens' scores were lowest on those 
test item formats that were most difficult to understand and answer, 
and with which the students were least familiar. 
Support for the hypothesis that question form may affect test 
scores was also found by Johnson, Pittleman, Schriberg, Schwenker, and 
Morgan-Janty (1978). They developed a vocabulary test to assess the 
same content with three different types of question forms (a) synonym, 
(b) synonym in context and (c) CLOZE. This test was administered to 
830 students in grades two through seven. The answer form in all three 
cases was multiple-choice. The student performed best on the synonynm 
format in which they were presented a stimulus word and asked to find 
the response alternative which was closest in meaning to the word. The 
synonym in context format was of intermediate difficulty . In this form 
the stimulus word was imbedded in a sentence. Students scored lowest 
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on the CLOZE format, which is a "fill-in-the-blank" type format. The 
preceding results were all significant at p<.05. 
Roid and Haydanna (1978) reviewed the literature which has 
considered item writing methods for criterion-referenced tests. One of 
the conclusions they arrived at was that some types of item formats 
sample content more effectively than others. Specifically, they 
suqgested that multiple-choice item stems sample content best when the 
item stems (the question form found in "synonym in context" formats) 
had fixed syntactical structure and when adjectives and nouns rather 
than other parts of speech were used as target words in "CLOZE" type 
test items. 
Support for the hypothesis that answer form may affect test scores 
was also found by Kumar, Rabinsky and Pandley (1979). They 
administered two tests with identical content but different answer 
forms (i.e., multiple-choice and short answer) to 60 students in grade 
nine. They found that the students scored over one standard deviation 
higher on the multiple-choice type answer form than on the short-answer 
form. The authors suggested that the two types of answer forms 
required different skills: 
In a recall test the subject has to generate the target, 
e.g., a word, a sentence, picture or a theme. In a 
recognition test the subject is presented with one or more 
potential targets; hence there is no requirement on the part 
of the subject to generate the target . (p. 211) 
Estes and DaPo 1 i to ( 1969) assessed co 11 ege students' ( n=90) 
ability at remembering associations between nonsense syllables with 
multiple-choice and open-ended response formats. The students scored 
significantly higher when the multiple-choice response format was used 
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than when the open-ended response format was used (p<.05). The authors 
suggested that the differences occurred because the open-ended format 
required the students to recall the information from memory, whereas 
the multiple-choice format only required the students to recognize the 
correct answer. Kintsch (1970) in a review of the literature, 
similarly, suggested that recall items required the student to both 
search for and retrieve information, whereas recognition items only 
required the student to discriminate between the presented answers. 
Halpin and Halpin (1979), in the process of determining the effect 
of administration of different types of tests on the students latter 
retention of course content, randomly assigned 30 college graduate 
students to two groups. Each group was administered one of two 
versions of a test, each of which sampled content from two categories 
(i.e., knowledge of concepts and knowledge of facts) with either 
multiple-choice or open-ended type answer formats. The students scored 
significantly higher on the multiple-choice test than on the open-ended 
test (p<.001). There was also a significant interaction between format 
type and content type. The students scored highest when the 
multiple-choice test sampled concept content and when the open-ended 
test sampled facts (p<.01). 
Benson and Crocker (1979) in the process of investigating the 
effect of declining reading scores on the content validity of 
achievement tests randomly assigned 120 high school students to one of 
three conditions, each of which was administered one of three versions 
of a test. The three versions of the test were composed of either 
multiple-choice, true-false or matching type item formats that sampled 
the same content. The students scored significantly higher on the 
matching and multiple-choice tests than on the true-false test 
(p <.05). 
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Subtle changes in even one type of response form can affect the 
scores students receive on tests. Catts (1978), in the process of 
i nvestigating the comparati ve reliabilities of three multiple-choice 
tests that sampled similar content with either two, three or four 
options, randomly administered one of the three tests to 260 college 
students. The students scored 18% higher on the two option test than 
on the four option test. Williams, Davis, Anderson and Favor (1978) 
administered the original and a modified versi on of t he Iowa Test of 
Basi c Skills to 94 black fourth and fifth grade students. The modified 
version of the test included additional "all correct" and "all 
incorrect" multiple-choice options . The childrens' scores were 
one-third of a standard deviation lower on the modified version of the 
t est than on t he original version. Students performed more poorly on 
the modified version of the test because they were unfamiliar with the 
format and guessed more often . Several other explanations for the 
di fferences between scores could be advanced, however. The higher 
scores could have been due to the greater number of options on the 
modified test or perhaps the "all correct" and "all incorrect" options 
require additional abilities that a standard multiple-choice test does 
not require. 
Weiten (1979) randomly administered one of two tests that sampled 
similar content to 47 college students. One test was composed of 
standard four option multiple-choice questions. The second test was 
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composed of double-choice, multiple-choice questions. On the first 
test the students could respond that option a orb or cord was the 
correct answer to the problem. On the second test the students could 
respond that options a and b, or a and c, orb and c, or a and band c 
were the correct answer to the problem. The students' scores were 
significantly higher on the standard multiple-choice format (p<.05). 
Summary 
A substantial amount of previous research has investigated 
whether format variables affect students' scores. Much of the research 
that has investigated the effect of test item order arrangement on 
students' scores has produced nonsignif icant and 
contradictory results. The best of the research in this area, though, 
indicates that test item order arrangement does affect students' 
scores. Students report that tests of decreasing item order difficulty 
are more difficult and anxiety provoking. Students also receive lower 
scores on tests with decreasing ite m order difficulty. 
The format of the test item has been shown to affect students' 
scores on tests. Some research has indicated that the additional 
abilities required by some formats may be responsible for the observed 
diff~rences between students' scores. Most of the item format research 
has only investigated, in depth, the different effects of true-false 
and multiple-choice formats and even this research used primarily 
college age subjects. Little research has directly investigated the 
effect of different formats taken directly from STATs on childrens' 
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scores. Furthermore, no research could be found which had adequately 
attempted to distinguish the characteristics of test item formats taken 
from STATs that are responsible for differences in childrens' 
scores. 
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CHAPTER III 
METHOD 
Format Test Construction 
The mathematics computation subtests of five standardized 
achievement tests were analyzed and eight different types of question 
formats for testing computational skills were identified as shown in 
Table 1. The choice of which five STATs to analyze was determined by 
the availability of the STATs in the Curriculum Department of Utah 
State University. 
The content tested by the computational subtests was analyzed and 
determined to contain fourteen different types of addition and 
subtraction problems . . The criteria by which the categories were chosen 
were whether the test content contained (a) single, double or triple 
digit numbers, (b) addition or subtraction operations, (c) and whether 
or not there was carrying or borrowing. The number of times each type 
of problem occurred in each of the STATs is presented in Table 2. 
The four most commonly occurring content types were: (la) Addition 
of two single digit numbers without carrying (e.g., 4 + 5 = 9). (2b) 
Addition of a single and a double digit number with carrying (e.g., 4 + 
9 = 13). (5) Subtraction of two single digit numbers without borrowing 
(e.g., 8 - 3 = 5). (6b) Subtraction of a single and a double digit 
number with borrowing (e.g., 15 - 8 ~-7). 
A Format Test of ninety-six questions was constructed so that 
there were twelve questions of each of the eight format types. The 
" 
Table l 
Format Differences in Math Subtests of 
Standardized Achievement Tests 
Format #1 Wide Range Achievement Test Level 1 
"Jack had six marbles. He found two more of them. How many did he have?" 
Oral Response 
Format 12: Stanoard Achievement Test Leve I r I Form A 
"Read the problem to yourself and then mark under your dnS 'Ner. 11 
2 = = 8 11 6 . 5 N 
0 0 0 0 
Format #3: 2 6 10 8 N 
+6 0 0 0 0 
Format #4: SRA Achievement Series Level c Form 
"Work the problem, then fi 11 in the space below the right answer." 
2 6 8 10 12 
+6 0 0 0 0 
Format #5: [owa Test of Basic Ski 11 s Level 7 Form 
"What is two added to six? What is two plus six? Mark you ans~1er 
with the bird." 
~ 7 8 9 N 0 0 0 0 
Format #fi: 2 + 6 7 8 9 N 
0 0 0 0 
Format #7: Key Math 
"These are addition problems. You may use a pencil if you '"'ish." 
2 
+6 
Format #8: "Tell me the number that goes in the box." 
a - D = 2 
7 
in the row 
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Table 2 
The Frequency of Occurence of Content Types 
in the Computation Subtests of Five 
Standardized Achievement Tests 
Format Type z 3 4 5 6 
Test 
Addition 
1. Single/Sin9le Digit 
a. Without Carrying 1 2 2 0 2 z 
b. With Carryi nq 0 2 2 1 2 1 
2. Double/Sinqle Digit 
a. Without Carryinq 0 0 0 0 0 2 
b. With Carrying 0 4 2 4 1 3 
3. Double/Double Diqit 
a. Without Carryi ng Q, 0 0 1 0 1 
b. With Carrying 0 3 0 5 0 0 
4. Triple/Double Digit 
a. Without Carryi ng 0 0 0 1 0 0 
b. With Caryrin g 0 1 0 1 0 0 
Subtraction 
5. Single/Single Diqit 
a. Without Borrowing 2 2 2 0 3 2 
6. Double/Single Digit 
a. Without Borrowing 0 0 0 0 0 1 
b. 1..Ji th Borrowing 0 2 2 3 2 3 
7. Double/Double Diqit 
a. Without Borro~ina 0 1 0 4 0 1 
b. With Borrowing 0 0 0 1 0 0 
8. Triple/Double Digit 
a. With Borrowinq 2 4 0 2 0 0 
Note. The numbers in each eel l refer to the absolute number of times 
s amp 1 ed by the achievment test. 
7 8 
2 3 
1 0 
1 0 
1 0 
0 0 
1 0 
0 0 
0 0 
2 3 
1 0 
l 0 
0 D 
1 0 
2 0 
the content 
19 
Total 
14 
9 
3 
15 
2 
9 
1 
2 
16 
2 
13 
6 
2 
10 
·.,as 
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twelve questions of each of the eight format types tested a 
computational skill from one of the four most frequently occurring 
content types. The content sampled was identical in each of the eight 
format groups of twelve questions, e.g., the content 4 + 5 = 9 was 
tested using all eight format types. Three questions from each of the 
four most frequently occurring content types were generated and 
randomly arranged in each format group to make up the twelve 
questions. 
Pilot Study I 
Five second grade students from a local elementary school were 
informally administered the Format Test. The percentage of correct 
responses for each of the format groups is shown in Table 3. The 
overall percentage of correct responses was ninety percent indicating 
that the test questions were too easy for the students (i.e., a ceiling 
effect). 
Informal observation of the students during testing also revealed 
a construction defect. The test was constructed so that the 
twenty-four items from two format groups were presented on a single 
page. Thus, identical content was presented twice on the same page. 
Rather than answering each item independently, the students appeared to 
be referring to the prior presentation of the same content for their 
answer to a particular question. 
1 
70% 
2 
90% 
Table 3 
The Percentage of Correct Responses For 
Each Format Group in Pilot Study I 
3 
93% 
4 
98% 
Format 
5 
88% 
Pilot Study II 
6 
95% 
7 
98% 
8 
83% 
21 
Total 
90% 
Based on the results of Pilot Study I, the Format Test was 
modified to correct the ceiling effect and construction defect. The 
two easiest content categories, la (single/single digit without 
carrying) and 5 (single/single digit without borrowing) were deleted 
and the next most frequently occurring, but more difficult content 
categories, 3a (double/single digit without carrying) and 7a 
(double/double digit without borrowing) were added. Furthermore, two 
additional questions were added to formats 2, 3, 5 and 6 which 
contained "none-of-the-above" (N) distractors to suggest to the 
students that the N distractor was a viable alternative. The correct 
answer for each of these additional questions was "N". The addtional 
questions are (c) and (h) - page 2, (f) and (m) - page 3, (c) and (h) -
page 5, and (c) and (f) - page 6. Thus, the final form of the Format 
Test contained 104 items of which only 96 were scored and used in the 
analyses (see appendix B for the final form of the Format Test). 
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To correct the construction defect only one format group was 
presented per page. The students were also instructed to pass in each 
page as it was completed. 
Five additional second grade students from a local elementary 
school were informally administered the revised Format Test. The 
percentage of correct responses for the format groups is presented in 
Table 4. The students' scores on format number 7, still indicated that 
there might be a slight ceiling effect for that particular format. To 
make the content more difficult, however, would create the possibility 
of creating floor effects on format numbers 2 and 3. The overall 
percentage correct of 68% was similar to that of most standardized 
achievement tests (Carcelli, et al., 1981) and thus, it was decided not 
to make the test more difficult. The differences between the 
percentage correct scores of the format groups with the highest and 
lowest scores was determined to be of sufficient range to allow for 
considerable and significant differences between scores if they were to 
occur. 
When the N distractor was the correct response the students marked 
it correctly 92% of the time. Overall, the N distractor was marked 23% 
of the time in Pilot Study II 3 whereas it had only been marked 7% of 
the time in Pilot Study I, indicating that the additional problems did 
convince the students that the N distractor was a viable alternative. 
During the pilot testing it was observed that the students cheated 
when seated too closely to one another, but that the cheating was 
reduced when the desks were moved further apart. During the pilot 
study the students finished each format group in twelve minutes or 
less. 
1 
68% 
2 
33% 
Table 4 
The Percentage of Correct Responses For 
Each Format Group In Pilot Study II 
3 
44% 
4 
80% 
Format 
5 
83% 
Subjects 
6 
88% 
7 
94% 
8 
56% 
23 
Total 
68% 
The target population to which these results are relevant is all 
elementary school students who take standardized achievement tests . 
The difficulty of drawing a representative sample of the target 
population for this study, however, was insurmountable and necessitated 
the use of a sample from an experimentally accessible population. The 
sample of students were drawn from the Cache County School District in 
Utah. This is a semirural area with a population composed primarily of 
caucasian members of the Church of Jesus Christ of Latter Day Saints. 
After consultation with school district personnel a school was 
arbitrarily selected from which to draw subjects. The principal of the 
participating school volunteered the use of two second grade classrooms 
after acquiring the consent of the teachers. The final form of the 
Format Test was administered to eighteen male and twenty-two female 
second grade students in these two classrooms during the last month of 
the school year. There were twenty students in each class. 
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Format Test Administration 
The Format Test was composed of twelve sections (format groups) 
that sampled identical content. There was a possibility that repeated 
testing of identical content could produce significant practice 
effects. In other words, students may answer correctly more often on 
the latter sections of the test than on the earlier sections of the 
test simply because they had been exposed to the content previously. 
To investigate the presence of and counteract a possible practice 
effect, the Format Test was administerd in two parts during two testing 
sessions. The order of format group administration was, also, varied 
between the two c 1 ass rooms and counterba 1 anced acr.oss sessions. 
Classroom One was administered format groups one through four during 
the first testing session (i.e., Tuesday) and format groups five 
through eight during the second testing session (i.e., Thursday). 
Classroom Two was administered format groups five through eight during 
the first testing session on Tuesday and format groups one through four 
during the second testing session on Thursday. The Format Test was 
administered to the two classes separately by the same examiner . 
The administration of each format group was preceded by computing 
on the blackb.oard two sample test items from the format group being 
administered with the help of the entire class. The practice problems 
were then erased and the students were given instructions to complete 
the items that were derived from the same achievement test from which 
the format group was derived (see appendix A). For example, prior to 
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the administration of format group 4, two examples of the type of 
problem presented in format group 4 were presented on the blackboard. 
The abridged instructions for format 4 were then read to the classroom. 
"Work the problem, then fill in the space in front of the right 
answer." 
The students were permitted twelve minutes to complete each format 
group, (this was sufficient time for the students to complete all of 
the problems as determined by the pilot studies) except for format 
qroups one and five which were teacher paced. In other words, for 
format groups one and five, the examiner orally administered each test 
item allowing thirty seconds for completion of each problem as 
recommended by the instruction manuals. If the students finished 
before the twelve minute time limit they were instructed to quietly 
·draw on the backs of their test sheets. All of the students attempted 
to complete all of the problems althouqh some students did not fill in 
answers to all t he problems. Approximately 10% of the problems were 
not completed. 
Prior to test administration the students were instructed to move 
their desks apart. Cheating was eliminated by separating the desks and 
monitorinq the testing situation. The testing protocols of each format 
group were collected before the next format group was administered. 
Reliability of Format Test 
An item an·alysis and a Hoyt ANOVA estimate of reliability was 
computed. A measure of internal consistency was chosen as the measure 
of reliability as a parallel or test-retest measure was impract ical . 
Nelson (1974} has defined the Hoyt ANOVA of internal consistency as: 
... an estimate of the extent to which each test item taps 
whatever the test is measuring. We might consider each test 
item as a sample test from the total domain; then t~ 
internal-consistency is roughly equivalent to the average 
correlation between all pairs of items (or sample tests). 
( p. 260). 
The Hoyt reliability coefficients and standard errors of 
rreasurerrent for the subtests and total test are presented in Table 
5. The subtest correlation matrix is presented in Appendix C. 
Table 5 
Hoyt Reliability Coefficients and 
Standard Errors of Measurement 
Hoyt Coefficient of Standard Error 
Internal Consistency of Measurement 
Total Test . 95 3.91 
Subtest 
1 .81 1. 37 
2 .84 1. 27 
3 .77 1.26 
4 . 77 1.10 
5 .67 1. 35 
6 . 79 1.32 
7 . 77 1.20 
8 .78 1.29 
Note. The maximum subtest score is 12. 
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Information about the quality of the individual test items was 
obtained from the results of an item analysis in which a point biserial 
correlation was computed between the students' correct or incorrect 
response to an item and a total test score. Harr·is (1968, p. 11) has 
stated that test items with point biserial correlation coefficients 
greater than r = + .20 are desirable. Only eight items had point 
biserial correlations below this value. They are item analysis numbers 
45, 49, 52, 57, 73, 75, 79, and 80 (see appendix C) and test item 
numbers: page 4 (I), page 5 (A, D, and H) and page 7 (A, C, G, and H) 
(see appendix B). Four of the low correlation coefficients were due to 
the difficulty (less than 10% correct) of the items (i.e . , 45, 49, 73, 
and 80). The reliability coefficients and standard errors of 
measurement are indicative of a very reliable test. 
Desiqn 
A three-way repeated measures analysis of variance design was 
used to analyze the results. Format group, content type, and 
replications were the independent variables and students' scores on the 
Format Test was the dependent variable. Both format group and content 
type were treated as fixed factors in the design and replicates were 
treated as a random factor. Although format type is the variable of 
primary interest, content type was included as a second factor in the 
design to increase the statistical power of the analysis. 
A three-way repeated measures analysis of variance using session 
order, class and replicates as the independent variables and students' 
scores on the Format Test as the dependent variable was also computed 
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to determine whether the split sessions and counterbalancing of order 
of subtest administration controlled for any practice effects. Both 
session order and class were treated as fixed factors in the design 
with replicates across session order and class as a random factor. 
The format types were categorized into a question form matrix and 
an answer form matrix (see Table 6). Several sub-analyses were run 
using the categories in these matrices to help determine the influence 
of specific test item characteristics on students' scores. The 
Scheffe' method for testing multiple comparisons was used for these 
analyses. Although the Scheffe' is the least powerful of the mulitple 
comparison techniques, it is the best choice for testing a large number 
of complex contrasts between three or more means (Hopkins & Anderson, 
undated). The Scheffe' comparisons included in the analyses are 
presented in Table 7. 
Form 
Vertical 
Horizontal 
Box 
Form 
Open 
Multiple-choice 
( N) 
No ( N) 
Table 6 
Mode by Form Matrices 
Question Form 
Visual 
3 , 4, 7 
6 
2, 8 
Answer Form 
Mode 
Written 
l, 7 
2, 3, 5, 6 
4 
Mode 
Note. Numbers refer to format types identified in Table 1. 
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Verbal 
1, 5 
Table 7 
Means and Comparisons to be Used 
In the Scheffe' Analyses 
Type of Comparison Format Means 
1. Box vs. Vertical 2, 8 vs. 
2. Box vs. Horizontal 2' 8 vs. 
3. Horizontal vs. Vertical 6 vs. 
4. Verba 1 vs. Visual 1, 5 vs . 
5. Open vs. Multiple-choice 1, 7' 8 vs . 
6. No (N) vs. ( N) 4 vs. 
7. Verbal vs. Visual-Box 1, 5 vs. 
3, 4, 7 
6 
3, 4, 7 
2, 3' 4, 
2, 3' 4' 
2, 3, 5, 
3, 4, 6' 
Note. Numbers refer to format types identified in Table 1. 
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6' 7' 8 
5' 6 
6 
7 
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CHAPTER IV 
RESULTS 
Format Test 
A three-way repeated measures ANOVA indicated a statistically 
significant main effect for format group (F = 45.25, p<.001), content 
type (F = 17.08, p<.001) and an interaction between format group and 
content type (F = 12.27, p<.001) (see Table 8). The cell and marginal 
means of percentage of correct answers for the Format Test are 
presented in Table 9. Figure 1 presents the marginal means of 
percentage correct scores for the format groups. The interactions 
between format group and content type are presented in Figure 2. 
Counterbalance 
A three-way repeated measures ANOVA did not indicate a 
statistically significant main effect for session (F = .72, p<.25), 
classes (F = .21, p<.25) or for an interaction between sessions and 
classes (F = .18, p<.25) (see Table 10). The cell and marginal means 
of percentage of correct answers for sessions and classes is shown in 
Tab le 11. 
Source 
Format (F) 
Content (C) 
Replicates (R) 
F x c 
F x R 
c x R 
F x c x R 
*** p<.001 
TABLE 8
Sources of Variance for Repeated 
Measures ANOVA for Format Test 
Degrees of Error Term Sum of 
Freedom Squares 
7 FR 320.39 
3 CR 55.48 
39 352.17 
273 FCR 139. 90 
273 276.14 
117 126.68 
819 444.69 
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F 
45.25 *** 
17.08 *** 
12.27 *** 
Table 9 
Cell and Marginal Means and Standard Deviations 
of Percentage Correct Scores for Format 
and Content Type on the Format Test 
Conte nt Type 
2b 3a 6b 
Test Format Double/Sinqle Double/Double Double/Single 
Diqit Digit Digit 
With Carrying Without Carrying With Borrowing 
.658 .690 .516 
( .050) ( .088) ( .092) 
WRAT .496 a .716 .483 .350 
( .112) b ( .139 ) ( . 001) ( .053) 
SAT 2 .383 .416 .200 .450 
( .225 ) ( .057) ( .144) ( .158) 
SAT 3 .731 .850 .733 .550 
( .123) ( .037) ( . 041) ( .0 89) 
SRA 4 .817 .850 .733 .55 0 
( .209) ( . 04R) ( .106) ( .066) 
!TBS 5 .677 .900 . 708 .492 
( .069) ( .141) ( .071) ( .OQ3) 
!TBS 6 . 685 .825 . 633 .642 
( . 077) ( .058) ( .013) ( .049) 
Key Math .738 . 767 .775 .483 
( .130) ( .052) ( . 008) ( .162) 
Key Math 8 .338 .200 .133 .500 
( .271) ( .219 ) ( .165) ( .255) 
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la 
Double /rJo uble 
Diqit 
Without Sorrow-
.569 
( .039) 
.433 
( .113) 
.475 
( .041) 
. 792 
( .010) 
. 792 
( .008 ) 
.608 
( .119) 
.64 2 
( .093) 
.925 
( .137) 
.517 
( .12 9) 
Note. Ex amp 1 es of format types are shown in Tab 1 e 1. The overall mean = 0.60, and the ove · 
standard deviation= .025. 
a. Mean 
b. Standard deviatio n 
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Note. Examples of format types are shown in Table 1. 
w 
u, 
Source 
Sess ions (S) 
Cl asses (C) 
Replicates R(S) 
s x c 
CR(S) 
Table 10 
Sources of Variance for Repeated 
Measures ANOVA for Sessions and Classes 
Degrees of Error Term Sum of 
Freedom Squares 
1 R(S) 68.45 
1 CR(S) 16.2 
38 3582.75 
1 CR (S) 14.45 
38 2984.35 
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F 
.726 
.206 
.184 
Class 
Class #1 
Cl ass #2 
a means 
Table 11 
Cell and Marginal Means and Standard Deviations 
of Percentage Correct Scores for Session 
and Class for Counterbalance 
Session 
Session # 1 Session 
.596a .617 
(.19l)b (. 186) 
.619 .578 .602 
( . 216) (. 173) (.193) 
.591 . 601 .638 
(.193) (.208) (.179) 
b standard deviation 
Scheffe' Analyses 
#2 
The results of the Scheffe' analyses are shown in Table 12. 
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Statistically significant differences between the groups were found for 
comparisons l, 2, 4, 5, 6, and 7. Comparisons 3 and 4 did not attain 
statistical significance. 
38 
TABLE 12 
Scheffe' Comparisons 
Comparisons F scores F scores 
1. Box vs. Vertical 745.57 * 
2. Box vs. Horizontal 100.30 * 
3. Horizontal vs. Vertical 6.23 
4. Verbal vs. Visual 2.09 
5. Open vs. Multiple-Choice 47.90 * 
6. No (N) vs. ( N) 44.07 * 
7. Verbal vs. Visual - Box 46.36 * 
* p<.01 
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CHAPTER V
DISCUSSION AND CONCLUSION 
Discussion 
The results of this study indicate that children score very 
differently on mathematics computation items depending on the format in 
which items are presented. This means that conclusions about how well 
children have mastered mathematical content will depend in part upon 
the format of the particular standardized test which is used. 
Furthermore, the differences in percentaqe correct scores between 
formats were not due to a practice effect. The children did not score 
better on the format groups that were admini stered near the end of the 
testinq session or during the last testing session as a. result of 
repeated exposure to identical content. The results indicate that the 
practice effect was sufficiently controlled for by the split sessions, 
counterbalancing between classes and by having the children pass in the 
protocol for each format group as it was completed. 
Question Format Characteristics 
Box format. The form in which questions are asked may affect the 
scores children receive on tests. Scheffe' analyses #1 (i.e., Box vs. 
Vertical) and #2 (i.e., Box vs. Horizontal) show that box problems 
(e.q., 4 +r:=J = 9) are more difficult than other forms of question 
presentation. The box problem requires the student to determine the 
value of either an addend, minuend, or subtrahend when the 
correspondinq values of the addend, minued or subtrahend and answer are 
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presented. Box problems are not simple computation problems but 
concept level problems in that they require the student to understand 
the reversibility of signs. Box problems not only require a complex 
reasoning process, but may require the use of a Piagetian stage of 
development involving conservation of quantity that may not be fully 
developed in all second grade children. In other words, all children 
may not be able to understand that the numerical quantity represented 
on either side of the equal sign is the same regardless of whether 
numbers are missing or not. 
Verbal vs. visual presentation. The Scheffe 1 analysis #4 which 
tested for differences between the effects of verbally and visually 
administered test items on students scores, did not show statistical 
significance. Both of the box problems, however, which have been shown 
to be difficult for children, were visually administered and may have 
artificially depressed the mean score of the visually administered 
items. When the means of the two box problems were deleted, Scheffe 1 
analysis #7 (i.e., Verbal vs. Visual - Box) showed that the students 
obtained significantly lower scores on problems that were verbally 
administered. 
This study supported the findings of the literature which 
indicated that test formats may require the use of different types and 
degrees of memory which can affect the scores children receive on 
tests. Children receive lower test scores with verbally administered 
problems because the test stimuli are transient and requires children 
to determine from memory the type of problem, the value of the numbers 
being computed and the process of determining the correct answer. Test 
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stimuli are constantly present, however, when items are presented 
visually. Verbal presentation of items requires far better attention, 
concentration and memory of the children than does visual presentation 
of items. 
Horizontal vs. vertical. The Scheffe' analysis #3 which compared 
the effects on childrens' scores of problems that were horizontally 
4 
aligned, e.g. 4 + 5 =, or vertically aligned, e.g. ~5, did not attain 
statistical significance. Although the results were not statistically 
significant, the means did differ. Perhaps with a more sensitive test, 
significant results would have been attained . 
The childrens' scores were lower on problems that were 
horizontally aligned (X horizontal = .69; X vertical - .76). It may be 
that problems that are horizontally aligned are more difficult for 
children because the children are not exposed to them as often iA the 
classroom. Another explanation may be that it is more difficult to 
properly carry and borrow numbers from the correct digit column when 
they are not aliqned atop one another. 
Answer Format Characteristics 
Multiple-choice vs. open-ended. Children scored higher on items 
that used multiple-choice response formats than on items that used 
open-ended response formats ( Scheff e' analysis #5). In other words, 
5 
children scored higher on format #4, e.q., +4, which used a 
multiple-choice format than on format #7 which tested the same problem, 
5 
e.g., +4, but used an open-ended response format. This supports the 
findings of previous research (Estes & DaPolito, 1969; and Kumar, et 
al., 1979) which has shown that children score higher on tests composed 
of multiple-choice response formats than on tests composed of 
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open-ended response formats (i.e., short answer, fill-in-the-blank, 
etc.). 
The differences in the scores children receive on these two 
formats has been attributed to the different abilities the two formats 
require of children to correctly answer a problem. The correct 
response is visually presented to children when a multiple-choice 
response format is used. Children need only recognize the correct 
response and mark it. Children must retrieve the correct response from 
memory and correctly express it when an open-ended response format is 
used, however. This is a more difficult task. 
"None-of-the-above" vs. no "none-of-the-above". Children scored 
higher on multiple-choice response formats without "none-of-the-above" 
options than on multiple-choice response formats with "none-of-the-
above" options (Scheffe' analysis #6). It may be that multiple-choice 
response formats with "none-of-the-above" options are more difficult 
for children than multiple-choice response formats without "none-of-
the-above" opt ions for the same reason that open-ended response formats 
are more difficult for children than multiple-choice response formats. 
In other words, multiple-choice response formats with "none-of-the-
above" ootions, like open-ended response formats may not visually 
present the correct answer to the children, whereas the correct answer 
is visually present to the children with multiple-choice response 
formats without "none-of-the-above" opt ions. 
Raw Score Adjustments 
STATs use a variety of test item formats to sample students' 
knowledge of content. It has been shown that students perform very 
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differently on test items depending on the format in which the items 
are presented even when test content is identical. If it is assumed 
for the rooment that STATs sample students' knowledge of identical 
content, but use different test item formats in doing so, then it can 
be inferred that the percentage of items that students answer correctly 
on those STATs will vary. 
The raw scores or percentage of items students answer correctly on 
STATs are converted into percentile scores by means of normative tables 
for interpretive purposes. The scaling of the normative tables are 
different for each STAT. For instance, the percentage of items that 
must be answered correcty by students to rank at the 25th, 50th and 
75th percentiles on the mathematical computation subtests of three 
STATs are presented in Figure 3. Students must answer 65% of the items 
on the Stanford Achievement Test (level II, form 8, spring norms) 
correctly to rank at the 50th percentile but must answer 74% of the 
questions correctly on the mathematical computation subtests of the SRA 
Achievement Series (level C, form 1, spring norms) to rank at the 50th 
percentile. 
If the differences in the percentage of questions answered 
correctly could be accounted for by the,__scaling of the normative tables 
of the STATs, then the percentile rankings of the students would be the 
same regardless of which STATs were used or what formats the STATs 
employ. In this case, it would be interesting to note that test item 
formats require different skills but this fact would not affect the 
normative interpretation of the test scores. 
% Correct 
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Figure 3. Percentage of raw score correct at the 25th, 50th, and 75th percentiles. 
Note. Examples of the format types are shown in Table 1. 
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The percentage of correct scores received by the students on 
formats 2 through 6 were converted into percentile rankings according 
to the normative scaling of the STATs from which the formats were 
derived. These conversions are presented in Figure 4. For instance, 
students answered 38% of the questions correct on format group 2 which 
was derived from the Stanford Achievment Test. When the raw score of 
38% was converted into a percentile score, the students ranked at the 
20th percentile. Conversion into percentiles did not account for the 
differences in percentage of raw score correct. In fact, the range of 
the percentile scores (7% to 68%) was even greater than the range of 
the percentage correct scores (34% to 82%) making interpretation of the 
test scores even more difficult. 
STATs, unlike the subtests of the Format Test, do not sample 
students' knowledge of identical content. Even though STATs purport to 
sample students' knowledge of a seemingly finite content area, (e.g., 
mathematical computation at the second grade level) the actual content 
sampled by STATs may vary considerably. For instance, only 2 of 26 
problems in the mathematical computation subtest of the Iowa Test of 
Basic Skills (level 7, form 7) are more difficult than the addition or 
subtraction of a single and a double digit number, e.g., 12 - 7 = 5 or 
14 + 7 = 21, while 15 of 27 problems in the mathematical computation 
subtest of the SRA Achievement Series are of this difficulty level or 
greater. It may be that the differences in the difficulty of the 
content of the STATs counteracts the differences in the difficulty of 
the item formats so that the scores students receive on these tests 
are identical. Given the great range in percentage correct scores and 
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· Format 2 
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,.. ". T"'T"nr,A .............. , .. 
Format 4 Format 5 Format 6 
Figure 4. Percentile ranks of percentage correct scores received on the format test. 
r 
+"-()'\ 
47 
the even greater range in the scaled percentile scores, however, this 
result is unlikely. The relative effect of content and format 
differencs on the scores students receive on STATs may be an 
interesting area of future research, however. 
Conclusions 
Many STATs purport to assess the same behavior (e.g., ability at 
mathematical computation) but use different test item formats in doing 
so. This study investigated the effect of eight test item formats 
derived from the mathematical computation subtests of five commonly 
used standard achi evement tests on childrens ' t est scores . The 
childrens' scores, and thus, what it appears the children know, varied 
by over three standard deviations depending on which test item formats 
were used. Furthermore, these differences are not accounted for by the 
normative scal i ng of the different tests. 
The scores children receive on STATs are i nterpreted as being 
accurate indications of childrens' academic abilities. If differences 
are found between the academic abilities of individual children or 
groups of children then actions are generally taken to alleviate the 
differences. The actions resulting from interpretation of children's 
STAT scores can have a significant influence on childrens' educational 
experiences. If STATs do not assess what they purport to assess 
because format variables are partially responsible for differences 
between childrens' scores, then the STAT scores are not accurate 
indicators of chi1drens' academic abilities. In this case, actions 
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based on the inaccurate test scores may be inappropriate and thus have 
a neutral or even negative impact on childrens' academic experiences. 
In particular, if format variables are responsible for three standard 
deviations variance in students scores then it is very difficult to 
interpret the childrens' scores correctly and to make appropriate 
educational actions based on those scores. 
The results of this study indicate that school personnel should 
pay as much attention to the format used by a test as they have 
traditionally paid to the appropriateness of the content. Particular 
questions to ask when choosing a STAT to assess childrens' academic 
abilities are : (a) Are the children familiar with the test format? 
Will they be exposed to it in the classroom? (b) Does the test format 
require the use of memory skills other than those required to remember 
course content? (c) Does the test format facilitate or hinder 
computation of test problems because of the way in which the test 
problems are presented or aligned (i.e., are math problems horizontally 
or vertically aligned)? (d) Does the format in which children respond 
to a problem require the use of expressive skills (i.e., the need to 
write or respond orally rather than simply marking the correct answer) 
other than those needed to show mastery of test content? When 
interpreting test results, school personnel should, likewise, be aware 
of many of these same questions, particulary when using childrens' 
scores on the individual STAT items as criteria for content mastery. 
It should be remembered that children may answer individual items 
incorrectly for reasons other than lack of knowledge. 
49 
Test constructors, when designing a test should more thoroughly 
assess the skills required to understand and respond to the format used 
by the test. For instance, computation subtests which use a box format 
require a student to understand the concept of reversibility of signs. 
The abilities required by this type of format may be more appropriately 
assessed in a mathematical concept subtest. At the least, the 
abilities required by the test formats should be more specifically 
defined and communicated in the test manuals . 
Limitations and Further Research 
Interpretation of the results of this research are affected by a 
number of variables . Among these variables are the composition of the 
sample, the type of tests used and the type of content used. Any of 
these variables may affect the general izabi lity of the results and thus 
be possible areas ·of further research. 
The sample in this study consisted of semi-rural causasian 
students. It is possible that other racial or cultural groups will be 
differently affected by the formats . For instance, bilingual students 
may have more difficulty with test formats that require oral 
presentation of stimuli. In addition, children at other grade levels 
may be more or less affected by format differences. Format effects may 
be less significant with older students as has been indicated in the 
literature. 
Only formats from five STATs were used in this research. There 
are many formats from other STATs that were not included that may 
significantly affect students' scores. In addition, it would be 
interesting to identify the format characteristics of other types of 
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tests, for instance, teacher made tests or criterion referenced tests 
that affect students' scores. 
The Format Test sampled childrens' knowldege of a very finite 
content area, i.e., mathematical computation. STATs sample childrens' 
knowledge of content ranging from reading, phonics, math concepts, 
social and physical sciences, to the arts. Format differences probably 
affect childrens' scores regardless of the content tested but the 
effects may be very different depending on the type of content 
knowledge sampled. 
Although there are many limitations to the research and much 
f urther research to do, the degree of the format effect was so 
considerable and the Scheffe' explanations so reasonable that the 
interpretation of the results are expected to generalize to much of the 
target population. The results of this study provide a fruitful 
beginning in understanding this problem. 
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Appendi_x A 
Format Test Instructions 
Blackboard Instructions 
Instructions for Format 
Test Administration 
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(To class, while pointing at examples of format type to be tested 
by proceeding subtest). "Do you know how to work this problem? This 
is how we work it ... Now let's all work the next one together and see if 
we can do it. Does anyone have the answer? (pick student to give 
answer). Good. This is how we work it. .. " 
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FORMAT TEST INSTRUCTIONS 
Page 1 
Jack had marbles. He of them. How many were left? 
----
A. 31 lost 5 
B. 15 found 7 
c. 26 lost 11 
0. 14 found 9 
E. 28 lost 12 
F. 16 found 5 
G. 16 found 22 
H. 33 lost 9 
I. 19 found 17 
J. 29 lost 15 
K. 23 found 14 
L. 32 lost 7 
Page 2 
"Read the problem to yourself and then mark under your answer." 
Page 3 
"Fill in the right answer." 
Page 4 
"Work the problem, then fi 11 in the space in front of the right 
answer." 
FORMAT EST INSTRUCTIONS (Page 2) 
Page 5 
"What is What is 
A. 
B. 
c. 
0. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 
M. 
N. 
16 added to 5 
19 added 10 17 
4 added to 4 
28 take away 12 
32 take away 7 
15 added to 7 
31 take away 5 
14 take away 4 
29 take away 15 
16 added to 22 
33 take away 9 
26 take away 11 
14 added to 9 
23 added to 14 
"Fill in the right answer." 
16 plus 5 
19 plus 17 
4 plus 4 
28 minus 12 
32 minus 7 
15 plus 7 
31 minus 5 
14 minus 4 
21 minus 15 
16 plus 22 
33 minus 9 
26 minus 11 
14 plus 9 
23 plus 14 
Pag~ 6 
Page 7 
"You may use a pencil with these problems if you wish." 
Page 8 
"Te 11 me the number that goes in the box." 
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~ppendix B 
Format Test 
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Pag e 2 
( A) (B) (c) 
D + 11 = 26 D - 5 = 16 D + 6 = 8 
14 15 16 N 21 22 23 n 3 4 5 i{ 
00 00 0 0 00 0 0 -0 0 
(D) (E) ( p ) 
D + 15 = 29 D - 17 = 19 D + 9 = 33 
14 15 16 N 36 37 38 N 24 25 26 N 
0 0 00 0 0 00 00 00 
(G) (H) ( r ) 
D + 7 = 32 D - 2 = 7 D + 5 = 31 
24 25 26 N 6 7 8 N 2 4. 25 26 N 
0 000 00 00 00 00 
(J) (K ) (1) 
D :: 9 = 14 D - 22 = 16 ,D - 7 = 15 
21 22 23 N 36 37 3u N 21 22 23 N 
0 0 00 O _O 00 0 0 00 
( M) ( N) 
D ~ 1 4 = 23 D + 12 = 28 
36 37 38 N 14 15 16 N 
0 0 00 ; 0 0 00 
62 
Pag e 3 
(A) (B) (c) 
16 23 31 
....=--.?. -=1..1. -=-.2. 
21 22 23 N 36 37 38 N 24 25 26 N 
0 000 0 0 00 0 0 00 
(D) (E) (F) 
33 14 8 
.....::.-2 + Q + 4 
- -
24 25 26 N 21 22 23 N 6 7 8 N 
0 000 0 0 00 00 0 0 
(G) (H) Cr) 
15 29 , - 28 
~ _15 -=--12 
-
21 22 23 N 14 15 16 N 14 15 16 N 
0 000 00 00 00 00 
( J) ( K) ( L) 
19 32 16 
-=-1..7 _;:_J_ 
-±..22.. 
36 37 38 N 24 25 26 N 36 37 38 H 
00 00 0 0 00 0 0 00 
( 111) (N) 
10 26 
__:_.1 - 11 
-
7 8 '? H 14 15 16 ti 
0 000 0 0 00 
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Page 4 
(A) C-s) (c) 
[;] g :: QDg:: ~g :: 
0 23 0 16 0 37 
0 24 0 17 0 38 
(D) (E) ( F) 
G;Jg:: [}] g :: QJ 0 24 0 25 . 0 37 0 26 0 26 0 38 _O 21 0 27 
(G) (H) (r) 
~g :: 8g :: 8g :; 0 16 Q 37 0 16 
---- Q 3s 0 .11 O n 
( J ) \. ( K ) ( L ) 
[;Jg:: 0 24 QJ 0 2 1 I -3~ I g :~ I 0 22 0 23 0 23 0 24 7 0 24 
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Pag e 5 
(A) (B) (C ) 
21 22 23 ?T 36 37 38 N 5 6 7 N 
0 ooo 0 0 00 0 00 0 
(D) (E) ( :5') 
14 15 16 ~T 24 25 26 N 21 22 23 N ., 00 00 0 -000 0 00 0 
( G) (H) (I) 
24 25 26 N 3 4 5 N 14 15 16 N 
0 000 0000 000 0 
( J) (K) (L) 
36 37 38 N 24 25 26 N 14 15 16 N 
0 00 0000 0 .00 0 0 
( [·i) (N) 
21 22 23 N 36 37 38 N 
0 000 0000, 
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Pag e 6 
( ) ( ) ( ) A B I c 33 - 9 = 16 + 22 • 3 + 14 = 
24 25 26 N 36 37 38 N 36 37 38 N 0 00 0 0 00 0 000 0 
( D) (E) , ( F) 
31 - 5 = 26 - 11 = 4 + 9 = 
24 25 26 N 14 15 16 N 6 7 8 N 0 0 00 0 0 00 0 0 00 
( G) ( H) ( I) 
15 + 7 = 32 - 7 = 29 - 15 = 
21 22 23 ]IT 24 25 26 N 14 15 16 N 0000 0 000 00 oo 
( J) ( K) ( L) 
28 - 12 = 16 + 5 = 19 + 17 = 
14 15 16 N 21 22 ' 23 N 36 37 38. N 
0 000 00 00 00 00 
( M) ( N) 
23 + 14 = 14 + 9 = 
36 37 38 H 21 22 23 N 
00000000 I 
Pag e 
(A) (B) 
2 .g 1 5 
.:.:...11 =-..1. 
( D) (E) 
16 
(G) (H) 
23 26 
- 11 
( J) (K) 
19 31 
7 
(C) 
16 
~ 
(F) 
14 
+ q 
-"-
(I) 
29 
=-22 
(L) 
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(A) 
D+ 11 
(D) 
26 
D- 14 23 
( G) 
D -5 = 31 
(J) 
D - 22 = 16 
Pa ge 8 
(B) 
32 
( E) 
o- 7 = 15 
(H ) 
o- --9~ - 14- _ 
( K) 
D _+ 12 = 28 
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(C) 
0-5 . =1 6 
( F) 
D + 15 = 29 
(I) 
o+ 9 = 33 
-- -(L) -
D- 17 = 19 
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Item Analysis 
1r·: .T t·lll TI -W·=: 1 ·::::Form AT 
ITEM ANALYSIS AND 
SUBTEST STATISTICS
1 
SUBTFST TOTAL TE ST 
NI ll•lrtFR OF I 1,1r, J v T DI.JAU': 4.,:i. on NUMBER OF ITEM:: 96.00 
I Fn1 ( ',r=· ·;::,. (1 
MFN ,I s::: .. ~:o HI C;HEST :::COHE 
:::T1'.\t.lflAF,:(t DEV J ?1T TON 17.07 LOWE'::T :::corn=: 
·=:01mcr OF \) AF, T t1J\I( E [I. F . ::::. s. 
J ~-1[1 l \JI [II JAL ::: ,a,,:,. on 11 P . :=:4 
I TEW, 95 . (1(1 :;,on. oo 
PF~~ I [!U AL 3705 . 00 ~i97 .. 4 6 
TfH Al. :::::::39. (l (l 9 t 5 . r::o 
HOYT ESTIMATE OF RELJABILITY 0.95 
STA NDARD ERROR OF MLASL~FMENT = 3.9 1 
SI.JMMAF':Y J TEM :::TAT I :::TI c::: 
M. :::. 
-~ • (I ._: 
2. 1 l 
o. 16 
0.24 
TFC;;T J\111 Tl tr-·:,: J ':T ORMAT f: IJBTE'.'.::T 2 
TTr-1•1 t· lt IMF'!fT, 
n PT r, -,M 
,·, 
C 1 
Ti-tT~•I . 
1 TFl ·I J\II IM!'<FP ·;., 
t,JT 
0 
"' 
:? t 
l ·:, 
,:i,·, 
p 
~;2 .5 
47 . 5 c 
COEFFICIENTS OF CORRELATIO N 
PB-ST PB-TT 8-ST B- lT 
-0. 4 8 -0 .44 -0.60 -(t.55 
0.4R 0 .44 0.60 t"1.~5 c 
COEF FI CIE NTS or C11RRELATION 
i:;:9 . (IC) 
2 4.00 
FCir{Mj:\T# l 
:::T 
,1 . 4 3 
7 . 53 
MEANS 
TT 
51 . ~:9 
/:.(-. .. (1~:, 
1'1F.:AI\JS 
69 
\.. 
\~I 0 Q ~·'2. ~:, -l). t,5 -0.53 ··(). 90 -0.74 ::? • (Ir) 
I l 1 ::=:t 77:5 c (J_ (:,5 (l. 5:3 (>. 90 0.7'3 c 7. o::::: (:.::_:. 1 ( l 
TOTAi •1 (l 70 
J T F:I I 1,11 IMBFF, :';: CO[FFICIENT::: OF CORl~E I. ATJON MEAN S 
r11=·T T 1~11,1 l,JT ~, F' FT<-:::T F'B-TT R-:::T B-TT ,:.n TT 
·~J () ,'4 (-,(). 0 -o . ~;r::;. -(I. (,O -(t. (,',! -(I . 71:, 4.4 6 '50. 04 
I I l 1 (:. 4-( 1. (I r · c,. ~. ~~ (1.60 (I. (,;I 0.76 c 8 . ().~, 70.69 
T nTAI l/ (l 
i 1 r: M NI tMftF"P 4 COFFFICIENTS OF CORRELATJON MEA/\1'3 
,-,P TT,-,~/ WT N F' F'E<-::. T F'B-TT f<--:::r P.-TT ·::::r TT 
,) (I 1. (:, 4,:,.0 
-0 . 51 -(t. ::::o -0. l:,'5 -o . : .::8 :;: .. er::: 52. l 9 
I - l 1 ;.::11 ,,.o. (I c (I. 5 l. o. :::o (I. 1.~.~5 o. :,::::, c 7.25 t:.,:;~. :;:r::: 
TnTAL. 4,:, 
i T , .. t-1 ~It It· t r,,r: 1:· ,=; COFFF Ir.: J FNTS OF C:OF<HELAT I ON MF:AI\I':': 
r1;.:·T T n 1q ~IT 
"' 
F' F'F.c-',;:1 F'B-TT B-ST B-TT :::T TT 
,-, (I ;· 1 5;· .. 5 -(I. l/ :::: ._,-,. 5!:, 
- ·( t. 6(1 
-0.7 1 4. 4-3 4 9 ~ ;:·) 
,-. 
.1 J l 9 47. 5 c n. 4 ,=, ,:,_5 1;. (1.60 o. 71 c 7. !:i~: (:.€.:. 26 
i r-,T l \1 iJ. t~I 
T 1 r 1-1 1·,11 ;r-1'-,i ,:· I:, COEFFICI~NlS OF CORRELATION 1'11::AN:c: 
,:·r··T T n~, 1, IT t•I F' F·'O-:c:T F'B·- 1 T B-:: :T l.<-TT <::T TT 
,:1 (1 l(t 25.0 -0.57 -(I . 4 l -(I.;::: -(t _ ~·6 ;:,. 70 4 t':-. 20 
,. .. 1 
.1 :::1) 7r:).O r: n. <;;7 Ct. 41 (1.77 0. ~i6 c 6.97 62"33 u TnTAI .. 4(1 
i r:r .:T OI '• ·-:-·. ( 1 f :IJMl'1Af~Y I l FM f:1 AT I '::'f IC ::: 
() 
·; ·1:,::1 ,._,,-, I ntF,:: J ·: :FOF :Mr-lT f,UB TE.f:T 2 FORMAT it l Q 
11Tt ·I I-JltJ•tr ,n ::: 7 COEfF I CIEN f S OF CORREL ATION MlccAW:3 () 
,·,r:·TJrtN l,JT 
"' 
F' F'B-~:T PB-TT B-f:'f B-TT ST TT 
(I (I 1 ·=· 4·'5. 0 -() .. ~i9 -() - 5 ~3 
() 
- 0 .74 -( 1 • 67 3. 7r;: 4 :3. :~9 
I -
' 
1 -, ··, ~?3. ,:i c 0.59 <). ~~·:.: 0.74 o. 6'/ r : 7.64 U:·. 4 i 
Ti"IT1'>I . /](t u 
-ii ;;1 
T rr · M ~111~/!··r r.· cnFFFICJ~I\ITS OF CORRFLAT I ON MEl~N,3 (J 
.-,r·T 1.n1,1 1,IT N p F'Ef- '.:::T F'E<-lT F<- 'c. r [<-TT f:T TT 
u 
•) (I :::: 1 77. :-, -· (I. 5·-:, -o . ~·o --n. c:: I -0 . (, ',/ 4. ~::7 5.3 .. 77 
,-. l 1 9 2 ~?. 5 c o. ~;9 (t. '50 n. E:.:2 (l, l;.'i r · 9.44 T:J,89 
T1nn 1 
-
.a.r, 
T Tr.t·I "11111nr-r:- ·~, COFFFICIFNTS OF CORRELA.rION MEAM<:: 
nF·T T ,-·,1,1 t,JT N F' F' F!--'::T PB-TT B--'::T 8 - TT :::T TT 71 
,-, (I t 7 4 .2. '.':; - -(1, (:,4 -(I. 4 9 -0 . f :l -(!. 6'.2 ~::. 4 7 4.:3. t.'.-:,5 
::::,:·:: ~,7 . 5 1~: (I . ,'.-,4 o. 4.-:, (I. :3 J. (). 62 c 7.7(1 (:,~:i. 4 :":.:: 
TnH \I_ •1 <) 
T Tr: l•I 1' !1 IMl'"F F \(! cnEFFIC IENTS OF CORRELATIUN MEAW ': 
,--1r··T 1 n1,1 t,IT 
"' 
F' F'8-': :T PB-TT E.<-:=:T E<--TT ,":T TT 
•) f) .;·,~. (-.o . o - t ,. 5l.S -().'I~ =~ -(1.1:_. 9 
-0.57 4 . il l, ~52 . 1 ~ 
I -. l l .t ,!_. 40.,0 c (t. ~;5 0.45 (I .. 69 0. 5 7 c E:. O(, 67 . !:;6 
TOT(..\I. 4 CI 
. I 
1 TFM "'' IHPFP I. l COEFFJCJ~NTS OF CORRELATION MEAN':: 
f"1F·TT11N 1,JT i'J F' F'F1--c=:T PB-TT E<·--::=:-r E<- TT '::T TT 
) .. , 7:'7 (:.7 . 5 --(_). ~:,7 - - (I. :::--:: - -n . 7::: __ ,-,. 4-:c: 4. ~,:;: '.:,4. 44 
1 ";: :;::? . ~i c (). 5 1 o. :;::3 0. 74 n. 4 : : c: ~:. 5 4 6( , . • :;:1 
T1"1T1'..\I_ 4(1 
TTJ"M t>I IJ-'l" · TT; 1? C:OFFF J1: .1r-:NT::: OF CORF,ELAfIOl'J l1E1'.c\l\l'C: 
1-t~·T T 1 ··11 1-11 
"' 
F' F'R-'c, 1 F'f<-T T f<--':::T P -- TT :=:T TT 
,:, 
~?,\ (:.~. - (I -0 . 7( 1 -(l. 44 -(_I. ,:;;() --tJ. ~7 •l . 23 ~-~;;,: .. ::: .t 
r·· t l l •1 '.:::~. () (: (1. 7 r , O. 4A o. 90 () . :i7 r · 9 .00 6 (:: .. 50 
Ti-tTf ~1I _ ,1r1 
I r ·r:,T l \ F"' .- __ ( 1 f: I_IFITE '::T :::rnT I ·::TI CS e; 
"iT : ;T !-11·, I 11-i;c··=: T ·:·r n n 1·11"\T :::UBTE:::T 2 FOF,M,:\T# 1 
~ 
j\ 11 ll ·IH F R ni= J, ,r, ·, \IT r,1 lt) L_<: .c.1,0. ( 10 NUMBl:H OF ITEM S 
(:) 
l L . (l(I 
MV/:,N ~-~ . ~1( 1 HI UHf -.ST ::;:cm~E 
CJ 
1 :? • (I() 
:,::TA"l[IARfl fll~VJ! ~TE 1N :;: • ;.;::?, LOWE:::T :::(·:ORE 
(.;) 
(I. (>() 
·=:111 IP( .F rq:: IH'\F, ) A1,1r·r:. n.F . ~~;. f ;. 
(.) 
M. S . 
J 1-.1r, JV T [il _lAI :=: _::·-::,. ( lt -) :,:4. 97 0 .9 0 u 
ITEM' :, t l . (In 12 . 22 l. l 1. 
1:·1=:::: T 111. 1?\ I_ 4 ';,9 . (l < I 7 :2. 71:: 
<IJ 
n. t 7 
"" Tr , T ,'\I 11 ' "11"'1 , ··,/', 
HOYl ESTlMATF DF RE LIABJLITY = 0.81 
72 
S T? lNDARD E.r.:1.;:01~ (II" t·l[A :::IJREMENT = 1. 37 
I Fi.;:T,:,p ~,. () SIJMMARY ITEM STATISTICS 
TF· 0:T ~.,,-, TYr· ::; 1 SFOFiM?\T FUfHES T 3 FORMATl n 
T TF M r.11 ;;-p:,1::-1~ 13 COf : FF IC I ENT·;:; OF CORRELATION MEAN':: 
,-,pr rnt ,1 1.JT ~J F' F'B- '::T PB-T T B-'::T [l --TT :::r TT 
,) () I c, 
·· ' ' 
4 1.5. 0 -(1.1::,4 -(I .. Ll-2 -0 .. :::,) -0. s:: ;~. 28 50.44 
,.. .-.. -. 
~·'5. (I c 0.64 0 . .42 (I.(::() o. ~1:~: c f:...50 6 4. ?:':.: ..::1:· 
TnTAI 4f'\ 
1 Tr 1·1 r n 11-;r ,.q ;: 14 COEFF I CIENTS OF CORRE LATION MEAN S 
,-,r:·r 1 c,~1 l·IT N \ F' F'fi-':: f F'B -TT f:-c':T r ,-rr '::T TT 
.-, ( I J 9 47. ":'. -(1.1:,Q -- (I . •l::: -(I. f:7 -n. f::..t 2 . :? 1 4 9. 74 
I -
.1 :::· 1 !::, . .:?. 5 ,-. 0. ~-.9 (l. 4::: 0.87 (I, 61 c I:.,. 76 /:..(-. . 05 
Tf:,T{ll. 40 
T lTM l'·ll ll·l~F [:· 15 COE FFI C IENTS OF D J RRE I .AllON MEAN::, 
.-,r.-·T T n1~ !·IT r1 F' F'B- '::T F'B-TT B-ST B-TT :::T TT 
.-, 0 1 '2 :;: ,-, . (I - ·(1. 67 --0 . :::,1::, -0. 8 ::{ - (I • . 4 ::=: l .. £'.~5 4 ::. 92 
,:· 2(: : 7") . n c (1.1:,7 (). 3/:, (I. :.:-::3 (I. 4 tl c l;.. 04 6 "?. :~~~ 
Tf"IT!il lj f ) 
T ·1 r:1,·1 tJI ll·ff ,r: r:· 16 roFFFJCIENTS OF CORRFLATlf"IN MEA 1,1:::; UI 
,-·,~··T 'f ,-,M 1,JT t.1 F' F'B- ::':T r··B-TT B- f;T B-1 T ~:T TT 
(I 
I 
.::( ) 7 5 .. (I -(1. 5 4 -n . :;:6 ·-Cl. 74 -0. 4 8 3 .. 57 54.l;:3 
0 
,-. l l 1 ( ) 25 .. 0 r · ( >. ~A (I. :;:/:, 0 . 74 0. 4 9 r · 7 .70 (,:Cl. 70 
T•-•lAI 4() (J 
T ·r r· 1-1 r.11 1•1·,,·: r;: 17 C:OFFFI C JFN J ':: OF COF"sRf·l .ATJON MEAN'.-:: u 
rn :·T11·.11,  l,IT N F' F'F<- ':: T F'F.<-lT E<-~:T F<- TT ':':T TT 
... , (I :?:? "5~:;. 0 - 0 . 7 2 -0.64 -(l. 9 1 -(). f:(l 2 .4 5 
() 
4::~. 59 
I 1 l ,c: 4~.o ,. 0. 7 ?. (l . l:.-4 (I. 91 o. 80 c 7.2 :2 70. 1 7 
T nT(\I 4(1 (J 
T T F l1 N! 1~1r :fT· 18 CC•F FF IC J E NT::: OF C [lf~RELATl OM MEl:'\f\l':': () 
,·,r·r1nt1 1.,1 N r· F'8 ·- ::=:·r F'B-TT 8-ST £:<·-TT f: T TT 
v 
,-, 0 
'; '7 f..7.5 - (1.l;.4 -(I. 4 ::: - 0 . :::: : -0.1:. .:;:: ::::. J 5 ~·;:;,., 70 
1 3 3 7-.5 c: n. 1:.4 (I. 4::: 0 . 83 () . 6 2 c 7.6:;? 69 . 9 2 • 
·r ri,. · /\1 11,-, 
I rrnr1r· -:;, .n SUMMARY TTEM STATISTI CS 
T'F';T t·11:1 I HIF :S J ',":FORMAT SUIHE'.:' .:T ~! F Of~l1AT# '2 73 
T TFM f\11 IMRFf, 19 COEFFIC I ENT S OF CORRELATION MEANS 
,-·,r.··,-r nN \,IT N p F'B-·:c:T P[<-TT B-: ::T E•- TT ST TT 
,) l7 4 2 .5 -( ). 6 2 -0 . 51'::., -0. 78 --0. 71 2 .. :?4 47. :C:4 
c l 1 2-::: 57.5 c ( 1.1:..2 0 .5 1:., (I. 7 f.: 0 .71 c 6.]5 6(:. . •l f::: 
rn TA I_ 4(1 
I 
T 1 FM f\11 IHP.FP 20 roFFFJCIF NT S OF CORRELATION MEAN:::; 
,-1r-·r 1 ni ,J WT f\l F' r-·[<- '.::T F'B-TT E<·-:::T B-lT ':':T TT 
.. , 0 :?'1 /;_.(). 0 -0.67 -0 . (-,4 -0. f:~5 - 0 .. 8 1 '.?. 7 ~) 4 '.i. 4-6 
I - I 1 I I:, 4(1.0 r 0 .1:.7 0.64 0.85 o. :c:1 c 7.:::: 1 71. '.56 
·; , .. ,,.ri, . ,in 
TT 1· 1,1 tn 11-1r.,;: r., 21 roEFF JCIE NT S OF CORRELA TION MEAi\!<,; 
,·,r TT ,-11\J 1.J r N F' Pfc-:: :T F'F<-TT B- '::T B-TT '::T TT 
( I ~':(I 75 . 0 -0 .. S f: -() .. 50 -0.79 -(1. f:.,:: : :::: . 50 53 .43 
1 ,:, 
~?5 .. 0 c o .. 5::::~ 0.50 o . 7 9 0.6::: c 7 . 90 7";.:. '?"10 
T• .. IT A I ... , ,., 
TlT l•I I ·111-•r :r f'.; 22 . rOEFFICIFNTS OF CORRFLATION ME,~NS 
nr:·T T. r11\1 L,n N F' F'B-: :=:T F'B-TT u F.<-ST B-TT :::T TT 
.. (I 2f : 7().0 -0. 5 •1 -0. 33 - 0 .7 ? -0. 4::: 3 .. 4 3 54. /::,f: {J 
I 
.. J l. 1 ') :::o. () (': o . ~"' o . ::::: o. 7 2 0.43 c 7. ::::::=: 66.75 1 1"11 /\ I . li(I 
0 
T TF't1 Nl.l~1pr=p 23 COEFFI CIENT::: OF co rmELATJUN MEANS 
,-,r:·1 T r-<f\l l-JT N F' F-'Fl-'.: ,T F'f:i-TT 8- :c:T f1- TT '.:T 
{5) 
TT 
t) n :::/.·, ·=.,n. o ·-(1. '."7 -•). 27 -(," (,.(I -n . 4.:: LJ . • 19 ~.;1, .• f:"1 b 4 1(1. (l c o. ::: 7 0 . 27 o. t<~ (I. 4 ~i c i:::. ::5 71 . 7'':, 
'f f"ITAI.. 4(1 
0 
J Trt1 1,11 q-1Rf'"Fi 24 COEF FI C IENT S OF CORRELATION MEA~I~; 
~ 
,-,r ·, I 111\I 1.1r 
"' 
F' F'B-':';T F'8-TT E<-:::T F<- 1 T :C:;T TT 
•I () ·: : -=: f :? . ~i --() . 41:, -(J . '27 
-0 . 66 -0 . :::3 ~='. 9 l ~·(· ... ·;;-4 ,{ " v 
7 17 . 5 r : (I. 41, o. ;:7 (1. 1:.,7 (I. '.;!':) r · 7. ::,::(::. l-.!:!. (l ( l 
1 ftl (,1 '1( 1 
t1) . 
I 1=:RTi :\r·· ·;:,. n '.c:l_ll!T E':: T STATI:3TI CS ' f 
I 1cr::Tr ,r · C• . , , 
i'i' .111F<FF~ or- J Nt• l VI [IIJAI. '::': 
M"'AN 
STANDARD DEVIATION 
'.: :nl IR•T OF VAF·: I m~cE 
T Nn l V l [1I_IAI_'.:: 
JTEM ·:: 
F:F.::' I DUAL 
TOTAL 
4 (1 .(l r) 
I\ . t.o 
.,: .. . :, .·, 
[I. F . 
'; !Si . (l(J 
I 1. • 00 
4 -~, ,,. (l(I 
479. (1(1 
r · r , 
.::• .. ::, . 
3'5. 97 
14.; :n 
(c.:;:. l. 3 
11 :;:.47 
HOYT ESTHIATF. OF m-:LIABJUTY 
f\lUMBER OF I TE~l::: 
HJ c,HF'.::T :::(Of~E 
LOWES T :::com=:: 
M.S . 
(1. ~i 2 
1 . 3 1 
O. :I.~) 
0.24 
o .. e:4 
STANnARn fRROR OF MEA SUR~MENT = 1. 27 
SUMMARY ITEM STAlISTICS 
l ;, • (10 
11..0S!, 
,:, • (l() 
r 1-·:;T I ~··1 ·r 1-w· =·: T ·::,F nPMi'.\T :=:1..fflT E:::T 4 FOF<MATWi 
·; TFI·' t'I IJ·Jp c.:-r,· 25 
,-,1-··T T ,·,1--i 
, • 1T,1J 
1 TFM I 1111·11"F F 26 
m:·T r,-,N 
(l 
c 
1nTA \. 
TTFM ~IIIJH '<FT~ 27 
,--,r--r 1 r:•r.1 
,-, 
,-
Tf"!Ti",\ 
1 TFM ~11 IMl '<FP 28 
\.JT 
r, 
WT 
(I 
~IT 
(J 
N 
'=:/-, 
4 (I 
~· 
:=: 
';:'? 
40 
"' 
1:-· 
-:,·: .. 
4(1 
r· 
11). (I 
Ctr). (I ( : 
p 
20.0 
8(1.(1 c 
p 
45.( t 
55.C> c 
(f)[FFJr ··1FNT'; OF CORr,[LATION 
PF•-~'-1 PB-TT B- Sl Ft--TT 
·-(I. ~;1) 
-0. 44 -(). f :~i -( ,. 7~) 
(1 ~ ~( ) (I . 4 11 (J .. r:: l o . 7 ;~: 
U•EFF T. C:IF.:NTS OF co r.;;r~EL.AT I ON 
PB-ST PB-TT B-S T B-TT 
-1) .. ~JJ -( 1. 22 
-0 . 47 -0.31 
0.3 3 (l . ~'.2 0.46 0.31 
COEFFICIE NTS OF CORRELnTION 
PB-ST PB-TT B-ST B- TT 
-1 :1.6? - 0.1:.,4 -(1 . 8 ~. - ( 1.80 
(l . b0 n.64 (J.8h (1.80 
r IIF.FF I(: H : NT S OF cor,m=.1.tn I (IN 
c 
c 
c 
:=::T 
ll-. 7~5 
9. ;:-·? 
:::T 
7. (I() 
9.22 
,:::T 
I:.,. 7 "? 
10. 4 '5 
M[: AW, 
TT 
'.:':(· .• ()(I 
60. 7~! 
MEAN S 
TT 
'51. 00 
(:.(I. 1] 
MEAN'3 
TT 
4 (, .• 44 
l,Fi . nr, 
MF.AN::: 
74 
(.) 
(:) 
() 
() 
0 
!'..) 
(:) 
0 
0 
(> (l 17 Ll . 5 - (I. 1:.,·:1 -0.6(1 - - (I, 1=!8 -(I, 7l-, l_-. .. 5 9 1l6 .. 5:3 
,- l 1 ·:·-:: ~57. 5 (": (I, l;.<l 0.(:.0 0 .. E::-:-::: \ (I, 7( :, c 1 (I, 3 9 67 .(1(1 75 T,-,,-, :11. 40 
T TFM r,1111-1r,n :· 29 COF.FF IC I FNT<: : OF CORRF. I_ATI ON MEAN :; 
,- ,r:,,- T Ohl WT N p PB- :::T F'F<-T T F<- '.:T B-TT ST TT 
,-, (l 11) ;.::1:, .. () -(I. 3 I. -(l. 21 -0.43 '- 0 .. ;;·::: 7. 3(1 ~;2 . 30 
I - l l ::::o 75.(1 c 0. '.,:\ C>. 21 o . 4:C: 0.2::• c 9.27 (:,0. '.,:(I 
TOTAi . 4(1 : 
T TFM N1 ll·IRIT ' 30 COEFFJ C JF.NTS OF CO RRELATION MEAN:3 
,-,r:-1 1 "' '·) ~JT N p F'B- f :T F'B-TT ['<-~;:T P-TT ST TT 
(I (I 4 l. (I. (I -(I_ 4.(1 - (I. 4 4 -0. l;,9 -(1.75 ~5 .. 50 '.,:/;,. (1(1 
36 9r). (I c (I. 40 (l. 44 0. 66 (l.72 c 9. 14 60. 7 f-:: 
TnT AI . 40 
I F P T (-'1;-., ~-· . (1 S UMMARY ITEM S TATI STICS 
TF ·=.T l\ f,-, l TIJ F ·=_:T ·=.F c,r.:MAl '.:I_IE<TES T 4 FOR MAT# :": 
Tl F1·-1 t·ll fl-!n , : r;· 31 CO E FFI C IFNT S OF CORRELATION ME AN:::: 
,-,1·T T ,-q,.1 !, IT ~: F' f' 'ft -':': T F'Ft- 1 T r1-: =n B-TT '.:::r TT 
(I (I 7 .t'l .. 5 -(I. ~;:? - ·() .. i'.J.~) - ·(I, 77 -0. (,!, 5.71 41; 86 
:: ·:~: f:?:2 . ~; c o. ~.:i:2 (1 . 45 (I • . 76 (I. (:.5 c 9.42 61. 7 9 
rrcr, ~ ,_ Ll(I 
t 
l n = 1·1 ~'I IIW 1r:-i:: 32 Cf)FFF I C I ENlS OF CORHELAT I ON MEANS 
II P T 1nr1 I.JT N p F'F<·- f : r F'ft - TT I.l-ST F<--TT S T TT ;' 
,-, 0 7 17 .. ~; -0 .64 - 0.55 · -(I . 9 5 - 0 .. 81 ~;. 0(1 :;:::::. 14 
I - 1 1 3 -::: (-, .- , c : r : ,::, ~ .. . _, (I. (:.LI- 0.5~ (J. 9 :3 o. E:(I c: 9 . ~) $2: 6 2 ~ 5!:1 
1t1T(1t . 40 
TTFM t •11nr:,p :;: 33 C:OFFFICIFNTS OF CORRELATION MEl~N:; 
,-·,1·:·TTnN l.JT N F' F'f<-- '::T F'E!·-TT B -- :::T B-TT '.::T TT 
.-, (I l f:. LJn .. O - () . 57 - (J ~ 4 ? --n. 73 --0. 5 :;: 1:. .• s::: 4 9 .. f:,O::, 
( 1 1 ;.·4 l:,O. (I 1"· 0. <=;7 (1. 42 (I . 7 3 (1.5 3 c In. 04 f:.4.(14 
T11T AI •1 (> 
1 -rr M r,!1 11-1 r·r:r.: 34 rrcrFFI ~ JFNT S OF C:ORRFI ATJON MFAI\JS 
IIF'l T n~! ~IT M F' F'R.-f :T F'8-TT F•-': · T l:<-TT :::T TT 
( 1 (I 19 47.5 -(1. l:/, -(I. ~;1 - (I. r::::::: - (1. l;,4 6. r:::·,, 49. ? !::., 
-~ - ~-
TT Ft- 1 NIIMl <FJ.;· 35 
OPT T f"tl\l 
,-, 
TCtTi:\I_ 
T TFM 1,11 lf·IHFR 36 
nr ·, 1 nN 
I FR l f\F·· . (1 
r · 1 
,., -!T L\t 
l·JT 
0 
t.JT 
() 
·1 1::·-=. r :,,.-1 
·r HI' ·=. J ·=.rc•RMr-, T 
N p 
::: 2( ).(1 
~:·:::· 8(1 .( 1 c 
4 ,:, 
N p 
l1 ':?7 . ~ 
;:·'"=} 72. 7,i c 
il () 
cnEFFICIFNTS OF C(~REL0T irn ~ 
PB-ST PB-TT 8- ST B- TT 
-() . 58 
-0.42 -0.83 -0.bO 
(1.58 0.42 (1.82 ( ).59 c 
cc,FFF I c I FNTS OF CORF<ELAT I C,N 
r-·e-':: :T PB-TT fl-ST B-TT 
-r) . J1,l=j 
-0 . :?,I:, -o. (:,(I --o. 11:=:: 
.... 45 0 .. 3t~ 0.59 ('). 4,::: c 
SURTES T S TATI S TI CS 
::::I.IF!TEST 4 
:=;;T 
~; .. b] 
9. 51:, 
:c:T 
6. 8 "? 
9.52 
ME AN::: 
TT 
44. ;~5 
&. 1 . :=.: l 
1'1Er'.\NS 
TT 
4:":::. 45 
6'.-':.o ~, 
FOF;:MAHl'.:: 
1·n lf·fr<'.··R f 1F JNflIV1 [ll lAI _S 1l ( 1 .. ()() NUME•f-:.R OF I TEW :, 12. (l(l 
1~1r·· ?~/\I :::. 7:.:: HJ r:;HF.:":T ':;:COPE 12.0() 
:,:r 1,1·.Jf'll~r;:[1 f 1F'.\I r {\TI ON ?.7 4 1..n~JEST '.'=:CORE 2 .00 
,:::nl ir, r::E OF \)Ali 1 ANU .=: D. F. !::.s. M.S. 
T Hn 1. 11 T 1'11. lt'.,l_':: ~·:-:, .. ()(J :?4. 4.t n. (--..3 
J l :: M'=: t t • (1(1 :-: .. 0(: . • 0.73 
r:•f-'::C: 1 [1l _lAI .. 4 '.29. ()(I 61 . f=:6 (I . l 4 
TOT, :,r_ ,179_ on 94, ~::: ,:,. ':?O 
IIOY'T r ·::·r J MATE (IF f'.:i-=I !1'.:\F<ll..IT Y 0.77 
:
0;TANf'iAr::ri Ff~n<)n IIF 1"!7 {\"-:l_lf,J=:MEN J = t. ? 6 
I r~·r;,-i ·1 ,r· ~· .ft 'c:UMt1AnY IlEM STATl'.:,TI(: .'.;': 
1 r:·,:.·1 t _:,- , 
· 111 I ' .f'OPt ·l(.)T' '::l_l[<TFS r ~; FOf iM?\Ht4 
1 I 1' 1' 1 I··· , .. , 37 
f} 
t 
:/ rn~FFJCJ~NTS OF CORRFLAl l ON MFl ~~1·:~ 
( 1;···1 T c11,1 l,JT ,,, p F'F•·-·=-T f'f<-TT f-<- ::::T fl - Tl ':':T 1T 
" 
(l r.; l ,., ~ .,·: . -' - ,:, • .:( '" ' -- (1. '.:!() --0.i' .7 -- 11.4! :: 1:. .• r:::o 4~.:i. 00 
76 
( 
(' 
,,. 
11FM t,11 lt·wr 1., 38 C (WFF 1 CI ~: Nl'3 OF r..:r:,1::RFl _(-H I fJN MEAN': , 77 
r,1:·T T ,.-,,,1 \.JT 
"' 
p F8 -"H F'B-1 T l<-': ;T E•-TT 
-=n TT 
,-, f) t :.'" 
· ' 12 . 5 -0. ~ir:j -(I. 4-0 --0. f:!!:: -(.). 6~:i 6. /l .( ) 4t'!.4(1 
r: I 1 :::~_:; f:l ~ 5 c (1. '.:? ') 0.40 0. r:::~:i 0.1::-:::-: c 10. :'.I:, (c.11.:;:::1:, 
T ,-,T AI_ 4•.) 
T l T l"1 1,11 11-ll'·,r F 39 COF.FF IC I t:NT·: : OF C:ORl:::EI.JH l ON MEANS 
,1, ·T r, ·,N l·'T N F' F'B-!" ;T F'ff-1 T F<--ST B-TT ~:~, TT 
.-, .-, '_:: 7 .. 7; -o. ~,4 -0. ;:r:, -l. ()j - -r) .. ~·4 c · .- , .·· , ._ 1 • . _-:, . :·· 4 .I • •)() 
;:7 9; ~ .. ~· c 0.'.'•4 (I. 2 r:, (J. 9 ::: o. ~o (: 10. 1 •l ~i~~) . 70 
TnT, '.\1 _ ,lo 
TTf- !-I !· 'I 11-1r::FT' 40 COFFFICIENIS OF CORRFLA~ION 11EANS 
1-,,-·T T ,- ,i,.J I •. ' f N f'-' r·r,- '::T F'B-TT f.1--::;T B-TT .:::1 TT 
() ? :~ .. () -n. I::,;: -() . '.::7 -1. '.;!() 
-0.79 ::: .. ':1(1 3 l. (>() 
::::-:: 95 .. 0 ,:: (I. I::-? (I. ·37 1. 13 (1. 68 c 1 o. 11 59.74 j ,-,·-r (11 40 
1 ·rr : 11 t• ; 11-1r,r-·, .. 41 COFFFH '.JFNTS OF c-c,r,RFl.?\TJOM MFr'.\N:3 
r·,i.:·r J rn,1 l,IT ~-1 F' r ·B--:=::T F'R- TT B--': r f<-TT :-:: r lT 
,-, (J _t · : : .-, .-, c:· --n. JJ.f:. ·-() . 47 
--0. 1:,<J i --(I. 61. :::. '? :~: 4-7. (1(1 .. ~· .,: . ·-' 
,-- 1 1 2·1 1:,7. ~~, r:: (I. LI-( , 0.47 (I. I::,(, (). (·,(I c Jo. ~;:;: 1::,,,. 74 u 
r.-.-rn1 _ 4(J ' ' 
r:.· 
,t •' 
u T ·r r I' ~;, II 11 •F ·:, 42 r-r•f-fTICir=r,1 r ':: OF COP RF.LATION t-lF:Ai'IS 
.-ir 1 l n :,1 lH t-1 r · f-·n --'.::T F-'E:-TT El-':: :"f !::<-T T ";::T TT 
'J 
() ::1 .-, .-, c:· 
~·· ,·:. .. ·-·  
__ ,..,. 1:.,·~1 
-f) .. !':"-;,) --n. CJ6 -0. (:.9 6. 7~: 4 2. 7:?, 
'.:J 77 . ~' ( : (). f .,r.·, ( I. r3(1 (). 9~~ 0.69 c JO. 6 ~i ~,-2. :=-: 1 0 1 1 .1 r<"·,, J1 f I 
i J:T' T {,[ . (1 c:; 11-1 11-'r·: y u l Tl': M '.:'T?-\T J -:::, Jr _:'.:;: 
·l 1::·::,r 1,,,--, I ·1 HF: : : I -:::FOPM?H ':::IJEtTFST "' , , FOFiMATtM t) 
I r r· 1-1 ,,, , ·: 1r,r · r:- 43 CUEFF · f( : IF.N"T :=: OF UW<RELATION MFAN~:: () 
I l ··i ' ~I [" M F' 1-i :---=.T FB--1 I E<-f :T F•--T r ·:;T TT 
(; 
t) ,-, (:, 1 " , . () -f). /:·, ~:'. --· (l., ·.::r5 ·-1) . ·;,~:-
-(l .54 (-.. :~ :.3 ,l4 _ 17 
~-~= L! ::-:•5. () c f_) ~ ; ., >" (J. ~ :t) o.·=··.:: ( I.~ ·,';! c 1 o. ::;:,=-: (.(). 7 9 
'j rr ·r ,:\J ,1 (1 (l.J 
t rL-1 .. J kll I LIJ',l '". : '1 44 .-...... , •... , .~ ... - ... ,-........ , . ,. ... ____..__.., .'""-.......,,.___,.,_. ~~~ 
f 1F'T l , .. ,N l·'T N r· Pn --:::T F'B--TT B- :::T B-TT ::n TT 
,, n ,- , 7:'.Cl. ( I --n . ·;,_, -- (I. 41:, 
-1.00 ;-n . (:.'., I:, .. ~:i() 4 ~) .. E::: 78 :;: / ::::n .. t, (: (I. 7<' (I. 4 6 0. 9'? O .. l ·-~:, c 1 (l. !:;,·;-, 1..:-:. J. /:, 
TOl (-11. 4<) 
T "TT" ·I 1-.•1 l '·ff :· r:· 45 COFFF l r : I ENTS OF C Ul·l RFI .AT I ON MEAN ::', 
, ,·:··1 r r,r I \,IT r-1 F' F'l'<--':':"T F'l~- 1 ·r E•-:=:T F<-TT ':::·r TT 
n (I ,i t O. 0 -() .. 2 ~) -n. 17 -0. 4 ~: -0. :;;:9 :=_,. 00 4-':-J. 75 
1 ::,:. 9,:,.0 c 0 .. :?~-' 0. 17 0 . 4J. 0 . 27 c 9.97 59 . 25 
,i:,rn1. ,,,1 
rr 1 • r·· ,r.-,r.,_ f.· 46 r ·or- 1: FI ,:: 1 F NT :; (IF C<J l-.:RFL.A r l ,:_1N MF.f.\N S 
,-,,··T ·r ,·1J'.I 
~Ir N F' FF.<-~-: r F'8-TT B-~H F<- 1 T ::=:T 'IT 
0 '" .1 ;~. ~:; -·-0 .. ~:i5 --(, .. ?~ -(I . :':;:(:: --n. 4,:, (·, . 40 Ll], 2 (1 ··-' 
:::·=. :~17 . ': , f ' (). ~:;~) fl ~ :?~) (I.~:~:. o. :_;:·} r- 10. : :1, ~_:;9 ,. 1::9 
·-· 
T l1 l ( d 411 
l -~ f !'1 i' II 11· · i:: i 47 (IWFFICIFNTS OF CDRRF L ATIO N MEAN ·:; 
i • i . "f 1 , -, ~-.I 1. 1 r 
~I I ' f-'I<--:=; r F'P ·- ·1 T F:- :=:1 B-T1 :=:-r TT 
l (I ;· 1 ,.:::·~-·. c . , .. ·.. · . .' ··-( l . 4.,\ - ( t .. 1l I -(I. '::,7 -~ ) .. t: ,·."':J f: _ 76 ~:(1. 71 
,--
' 
l 1 ·., ' I 7. ~. ,-. 0 . LI f .., n . 4 7 n. ~S7 O~ ~i9 c: 'o. p·;, l·./c,. /;.::< 
fi<"l .'11 _ ,:1.-, 
fT i· : p !l •i r:r r,, 48 '· :r:,1: 1·r I( : T Et-IT'.;': OF r ·or.;:f,FU -\ T TON MFAN:; 
1JI I I t ·r,I I-IT 1, 1 r· r ·t=c--~;T F'B-· Tl £"•- :=:T 1.-•--·r T :;::T TT 
l ' 
,-, :'~: 
-~·( 1. (1 - f) ., L_-,,:) -() . ::::·:, 
- n. t:5 -(I. ~1(:, 7 ~ (1(1 41.,·., .. (111 
:.-: :· ::.>t) . 0 I (I. ' · , r) (). ~::•/ (t . :;:4. u .. ~t:. c 1 <). ll 7 61 . ,,.3 
T l I i ;'-11 ,! 1) 
I r .. ~ r,, ·1 t·. l:• c:;1_IH"ff=:C:;T :,:;i AT I ,_;TI C':; ::· 
1·r ,_. : 1.'' 1 ! ·i I I" ·.::. r , : f rJ: f'l r'\.l ~:;1_1[1 I F.:.ST <, FORMA "T tM 
f." 
j·.r: 11-1,:r-f~ r,r: T 1\11< J 'll r.11 tnt. ,·,; 4,·,. 1 If) MIJl-!BER OF ITEM:: : 12 . (1(1 
i"li'" i'-'i I '?' .. 7::: HI r:+ir ·:;:T ,,;r :1 _ 11, F 12. ( •(I 
·,. r ,, 11r,r.1r--1, f 1IC'/ J I) I ] 1<1-  ? • c:7 I r •!,If' :=:r "-COF:F 2 . (1(1 
·= :i ,1 11:·,· 1- .-II' vr-1r1 r 1-,1,1,:-r. \.I . F. .~. ,-. : •. :·· M, f: . 
T l\lrl r t .111 ·11 11,1 -::,, ~., ,-u-, ..-- t -'" "-, 
J T J-YI::.; 1 \ " (l ( I 7 .47 I (I , ( 8 
P F~-. J rn ll'~l_ 4 .29. ( 1(1 lj /., , 7 f:! n. 11 79 
rr: 1·r A l _ 4 79. (1(1 7 2 .. !-)0 (I. p , 
i--1rw T E ",:T] M(\l F (IF ,-,F LJA P II..IT Y 0 . 77 
<;:T AN1:1r:~rc;:rr f-rm r::rr=: r, i: MFA :: 1.JF,F..MF-N I "' 1..1 (1 
i 1:-r , T .·,,:· <;:IJMMl)F Y l.TEM !,:T iH I S T! c:::::; 
TF·:::r hl r·, t T i· IC',:·: l ·, :F OF'MfYT S UBTE S T (, F O~,MAT# 5 
; if' "' ', 11;·.;,c,1 ·r: 49 c:r.-•FFF J ( : J FN T: : rrF crmr,E LATJ ON MF A N S 
1-,r 1 T t' 'l '.I ~JT M r· F'B--:=: r F·P--T T f.<--'.':,T [<- TT : :T TT 
<) (I 2 :-; - () -··O . n J -- 0.(17 - ·O. 0 :3 -(I .. 15 i:::. no ~;::. on 
', • !: ! 
~/~;;I • f) c 0. 0 1 0.07 (I, (J :-:: (I . l 3 (: !';:. t 3 5:3. 5!3 
·1 : , 1 1:-,1 liCI 
: i ;- "' 1 • . ;,, ', 50 r ·r 1[·:.FF J c IF NT':': OF conm::L AT I ON MEAI\J S 
, , ,:· 1 1-1 r 
~I r·· f·' l'l-:C l F-'8-- r T Ft- ':·T fl - TT !';:l TT 
•) ::: '? ( ) .. ( t _ ,·1. 4 0:, -( , . il ':i 
- 0 . 71 - (1. 6 4 5 . 75 4 :3 .. 2~, 
::;: :: .: ; · ). I ) ( (\ • .(.1-·-:, (I,. 4 15 <:t.,n () . 1:: : r: '='· 72 1::2'. ()(,. 
--: 1 1 ·T ,-~I ,'.J11 
r ,-r 1 1" 1' : 1 1 I' 51 COFFF 11-, r=: ~11 :::: OF r::or~F~ELA r J ON MF.?\N::, 
1 11 ·T !fl t ·.' 1.·IT ~I f ' F-'B-- ·:;:T r ·Er··- TT F<- : :T r<- lT ::::T TT 
<1 . ( l 1,·, ; ·":-~. (") --n. ~:-: 
-0. W3 -r ),. 7 ,:, - (> . /::, 1 ~i .. 71J tt-5 . ~:() 
"?( 1 -;c; - (l c ( "). ~::;:: : o. 4.•; ( I . 79 ( 1 • 60 c 
·=·. :, -· (:.;? . l:·3 
I I !1 ," , I i i r"J 
1 i 11 ~-' Ill ·Ir, · , ., 52 c r:w FF l c J F.~n ·=: OF C( r(:;;HF.U\ TI ON ME ?\1, 1':': 
1_ 11 ··1 ! i-t!'I l· IT n r:· f-'Fr-- ::·:T r· ii - 1 ·1 fJ- <::T B ·- TT '::'f TT 
, ··1 (I ; ·1.1 I_:-.() " ( I -( >. 4f_l _ ,..l ,. 19 - 0 . '.;', [ - 0 . ·;,4 7 . '.,:::: ~;5 .. 1:,7 
, .. 1 (-. I.J.l..J O I) r · n . 4.n ') .. 19 o . ~·1 r,. :?4 c 9 .. :~: 1 ( ... ;._, .. '.?~) 
r I r I (. \ I / ( (> 
;·-r r ' I 1 · 1 n,•r·1· :. 53 COFFF TC JFNT S OF rom ~ELArTnN MEI-\NS t() 
1·11·, · : -n t.tT t·' 1· 1 ·1+-" :T F'fr - T l ~.1-':':T F<- 1 T :::,r TT 
l) 
,1 t , c; J --~· . c ., - r) . c·,q - n_ lf. : : - (, _ ·:14 
-- (t . ( .9 4. 4 0 ::9 .. . :-~n 
.::! ~-. :-:7 . ~-i (.: ( ) . i::_, ·:; (I. 4 3 (1. 9 .l n . 6 7 ,-. ::;!. 66 6 1 . (13 
j 1_, , ., 1 /1( 1 u 
, ·1 r i., t .. 11 1h,·t r . 1·· 1· , t:;A ,- . .,-........ ....... ,. .... ..-........ _ -·--
f'IF-·T r ( 1~,I ~lT M F' PB-~,T F'B-TT E1-ST B-TT ST TT 
l) (I 1 ;: :C:'). (I ···O . ::;:-~: - ·(l. 27 
-o. '37 
-;-0 . 35 7. (l :c: 51 .4 :2 80 
(: l 1 ':"':':;: 70 .(> c (I . ; ·,=: 0.27 0. '37 (1.35 c t=: .. 57 61. 25 
T('11~1. ,10 
I r· F.'T,·,,F:· ;.' • ( I :31.IMMAJ~Y ITEM ~:TATISTIC:3 
·11:_.0 ,T l ·lt"°I I l l·ff: ':', I :: :FORM1'.'IT !';:IJf!TE ST 6 FORJ'1AT#5 
i Tf ~I r.1111-•r:1 1·1 55 COEFF I C I ENT S OF conRELAlJON ' MEAN::;:; 
,·,r ·r T f1f\l \.JT 
"" 
p F'F1-::n PB-TT B -::' :"f B-lT in TT 
(1 1) 1 7 4-"? . ~' - 0. I.A:· -( 1. 4 '.? -0: Ef 3 -0. 5.3 !;.. 29 50 .. (10 
7 -~: ~7 . ~; r: o. /:,6 o. 4 ;;: (I.:.::.::: (1.53 c 9 . 4,:::: 64.43 T,-.-rm. 4' ) 
TT Fl ·' ~-· 11-:r_;; · r, 56 COFFFIC JENTS OF CORRELATION MEAN :3 
1-1:···r "'r-,1.1 
~JT M F' PB-: : :T PB- TT B-!:: T · fl-TT ST TT 
I) .1r:; ';-:7 .. ~::; -n .. ,i ~, 
-0.4? -0.63 -0. ~~::: 6.60 49. ;;·o 
:-··:; 1;,·2 . 5 c 0 .. 4 9 0.4 2 (I . 1:,:::: 0 .. ~;; : r: 9.(14 r.'.·,3. 76 
·rn1 t.,1 4 r , 
i 1 J: ···1 f·ll I !-. T !! r, 57 C ( 1r-r=F 1 C T FMT'.::: OF COJ<RFI..AT JON Ml:C:Af\l':'; 
( •I ··1 TI "!f",f I ! f 
"' 
1· r ·r3-- ,=: r F'B-T r r~- ST B- TT ST TT 
1) 0 -:,c.; ( ,2. ~_:i -·O .. "?<"1 
- ·O. l r: -() .. :.-::~) -0. 2] 7 .76 ~3 ~ .. 92 
1 r.:; 
'.'.:7 .. ~5 (: <). :co (>. I,:::: (>. :;:·5 (I .. ;.·~ : r · ,:::. 73 62.27 
1· 1·1Ti~I ,l•.l 
( 
1 TJ:"f"I I '! p ,;, 1:· 58 c:or.r-r 1c 1ENT S OF CORRELATION MF AI\JS 
1 !r· r 1, 1h! IH ~-1 r· F'R-- :0:T PB-1 T f<-:c: T B - TT !';:T TT 
1) (I :;'i) ~( 1. (1 - (I. 66 -(I.~;':; -o.r::::-: 
-0"69 6. ~·5 49.05 
i::-· I l '.?(I ~;n. , , c: <) . l:.,f:. (I . ~~':. 0 .. ~7:2 0.1:.,9 c 9.70 67.55 
-i r,-, r,i 4 (> 
i ·r r:·,., 1·,1111,rr ,c ·r.· 59 r-·oFFF 11: J Ft~r::; OF CORr,ELAT J O~l MEAN :3 
,f! 
I _I! 'l 1 ( IJ'J ~JT 1'I p F'F.1-, ,T f-'f-.<- TT F1-f::1 B·· TT ST TT 
(1 n /:.;, 1 c.-.• • r) - ( 1 ~ /1.9 
-0.34 - -(I. 75 -0 .. 5 ·2 5.::::3 44.1 :-7 r • ,.. ,. 1 J ':'1f :: .. ; 1=-=j ~ I l c (1 . 'l-C/ o. '.::4 0 .7 3 (l. '."; I c ~:. ~:.;:: 60 . 7 1 
r n 1 .:,1 '~ {1 
'!J 
i r r 1-1 1..;111-11·; ·.,. 60 c:or r-F J ,·: I nn· ::; OF c:cim;·i=LAl TOM MEAM':3 
u 
I lf"··r J ,·rf·.f ~JT t-1 p f'T•--c':T PE•-1 T B ··:=:T n -- -rT ~:T TT 
( :.. (I 
---- 1"1~ ~;,7 - ~ 
-
- () - ~~9 -n . -=:a -=L t-2Sl.... -0 ----45 -- ~= r.:~--- Q ·:t_ /LO O .C--1 
1 1-1T1:\l.. 411 
I FR .I AP 2 . c, ';':IJF1TE:3T ~:TAT I ':':TI CS 
T l: ':':T 1,1,-, T HES l :::F OH MAT S UBTE:: :T 6 FORMA T HS 
1\11 lt·IF<F.R OF I ND IV I DUAi._::: 4(1. (II) NUMBER OF I TEt1:; J. :2. (1(1 
l'IFAI\I r:: .. t ~3 
S TANDARD nFVIATION 2 .. 4:3 
·:::c,1_1~;:CE OF IJAfl l N,ICE P.F . 
l Nt'1 \/ l l.llJAI. S :::9 .. (10 
rn :w: J J • (II) 
FW' ; ; l I ,1_1,'.:1!_ 429. (H) 
TnTAI _ 479. (J(I 
r · r -::, ... :). 
19 . 2(1 
l 5 .17 
70. 5:=:: 
104. 95 
HI OHEST ::::CORE 
LO~IEST SCORE 
M. :; . 
o. 4? 
l . ::.,:::: 
1) . 16 
0 . 22 
l il<YT f_·=:·1 JMllTE C,F r<r: 1_1r4RILI TY (1.67 
·=:TAl •!rlm ::n Fr::r;·c11:: nF MFA ::::um :MF.NT = l. 35 
I vr ,1 ,.,,·. . . .-, <::1. IMMARY ITEM :::TATJ :::TIC S 
, ·1~·::: T !·In 1 1 w ·=: 1 ·::~·or:·1·1AT SUR TEST 7 
Ir t,I! ;-:~- 1 1.- 6 1 COEFFICJ~NTS OF (ORRELATION 
r•P T 11.•t·I !,.JT N p PB-S T · PB-TT B-ST R-TT 
() (\ 17 4 7 . 5 -0.54 -(1 . 5 1 -(•~68 -0.6 4 
:?::: 5 7. S c n . 54 n.~1 0.68 0.64 c 
T1-1T ,:.~t ii') 
T TF l1 1·,1111• <:;· re· 62 COFFFICJFNT S OF CORRELATION 
(1r·T T 01'1 ~IT N F' F'[l- :=.T PE<- TT B- :3T B-TT 
I (I 1 (J :.~s. o - o . :=:!=; -n . ·;!::: -(I. 4 ::: - 0. 3 1 
I -· I I ·::n 75~0 r- o. "''=' (I. 2 3 0 . 48 n. :;: 1 c 
·1,--i-1 i \l 4.(1 
T 11 i·I t . II n ,i ! , 63 , nn -F Jr : 1 Hn· =: OF crnmr:un F 1N 
I fl·· ; T U~l 1,1 r ti 1· F-r,- ':',T F'F<-- TT F<--:=,r R--n 
. .-, t) 12 :;;:(l. (I 
-
- ()" 5::.: -(I . ij.'.,) -·0 .:l__6 -Q.6 _5__ 
--
1 2 . (1(1 
2. (II) 
FORMAT#(:, 
:::T 
/.:,. 35 
,:, • (:, 1 
ST 
( . • 40 
·=·. !::,.;, 
':· T 
MF~Al·l'3 
TT 
4 f:':. 35 
65. 6~5 
MEANS 
TT 
~;I. 70 
(:.(1 .. 150 
11Fi4 1' 1'=' . 
TT 
_5_.,5::.:. 4 e c ·,-1 ,...L • .- !.C.!_ 
81 
,!-
UI 
0 
u 
u 
J 1 FM ~;1_11·1r :1· 1:· 64 
t"1F·1 J CII\I WT 
1) 1) 
(. 
-i I I r (\! 
fTFM ~!11;-;"' ' F 65 
,-,r-1 1 n, .1 1, IT 
(I 
,-
11·1 :-,~i i -
TTf"i ' I :i ll!' ' · 66 
i ~-r:· 1 . II 
i 1 I 1·1, 
: ' I I r·:1-.1 1,IT 
1) ( t 
,. 
1IT[ I\ J 
I !ff ': J •C,J"('1n1·1r:\T 
I f f- 1·1 ;-.111t·,1,1 1, 67 
' ·· 1 1··111 ', If 
, .. ) (I 
,- ,:11,::,1. 
T ·1 f' l·I ~'I ll·l,:' 68 
1 ,r 1 Tn1, 1 J_.)T 
(1 t) 
·1 f) T (>I. 
1 I F,.; t ' I' .;,,·r, 69 
! [ I '·-' r 
,") (I 
·1r_11 Il l 
•-I•) 
N p 
11:, /JO . 0 
2 4 {.f) . (I I_. 
4 ( 1 
M F' 
Jl I( I • (l 
-::(:. ·:1( 1. ( I r· 
4(1 
N p 
1".I : ::~:, ~ () 
2(:. /_-.5 . () c 
,'.\r) 
N p 
J ' '; :? 7 . ~;i 
~?:..., /~2 .. r:; (: 
4 ' 1 
hi r-:-· 
1 ; • ; !•I . (I 
? :~:: "/(1 .. (l 1-: 
,]( ) 
t,I F· 
J ,., ? '::;_ ( I 
~:: I I 7 l~i . ( 1 f " 
c1r1 
COFFF JC I f:.tJT S OF CORl'! ELA l I ~11,1 l'l EAI\J'.:': 
82 
F'f1- '.::T PB- TT B-':' :T B - TT ST TT 
- ( I. (-,6 - r:1. ~-tn - (I b E::.: --n. r. 3 
~~· . r::: l 4,::,. 0 6 
n. l:A:, () . !:'10 (I. t:!'.3 (I . /-. ::_:: c 9 . E::::::: 6 ~. J3 
U lfTF I c I F.:Nl :::; OF c or-mE L AT J ON ' MEAl'I ::: 
f 'B- ::::T PB· ··TT B - :: :T B --TT ':':T TT 
- ··(J. 4 1 - (I. 4.-~: 
- 0 . 7 1 -(t . 7 4 4 ... 5 ') 3 6 . 50 
0 . 41 fl . 4 ::=: (I . f:.7 0 . 70 c :::: • (-,4 6 0. 7 :2 
c ~ =FF I C J ENT S OF CORRELAT I ON MF.AN':': 
F·'B- ::/T r=·B- T r B- ':':T El-TT ": T TT 
- n . 1::., =: 
- 0.6'2 - 0 . r::::: - (1. 79 ~,. 4 :~: 4 4. t l[ 
(I . 1::-!=: (I . (<2 () . r:::3 (t . 7 ·;, c 9 .73 65.9 2 
:0.Jlt·lt·l!\f'i:Y 11 F M :c: r ATJ ::;1r c: :; 
u 
~::1_IB TF.:':':T 7 F or ::MATH I;. 
L) 
r::0 1: FF I C I F.I\IT':, OF COl~HEL AT JON 1•1EAN::: 
P f: -:c:1 F'B - T f E<-'.:::r r•- TT '::T TT u 
..:.{). t;.LJ. 
-( 1 .. ~;2 --f ) .. ::::. =:: -(t . /., /, 5 . 7 :) 4 7. on 
0 .6 4 n . ~;~::: (l. :?2 (1 . 1::-6 c 9 . 7 '? 6~· . 08 (J r..:!') ,-, /-./-. r · r:, 7 ·-::· 1 .. c:, n o tJ 
u 
c n n : F yr·: T FtH'=; OF cn~ :F!F. I_AT I ON MF AI\I:;:: 
f ·r:1- ,,:T F'F<- TT P····,:;r B- TT :=:;T TT 0 
_ , , _ (-. t::-, 
-0 . 4 4 -(I .. 86 -· Cl. ~.:3 5 . :~'.5 4 1. 0 0 
() . /:.:, ; 0 . 4 4 n . ::=s 0 . ~i f ! c 9. ~ () 6 3 . 14 tJ 
(; 
c nFF F Jr J F NT S OF CORRELAT I ON MEAI\I: : 
F'H-·"· T P8 - 1T F<-:=:r f <-TT '::T TT u 
- •) . 4 7 - {) .. -;,c_=; - ·( I. (.,.1 - -n. ::4 5 . ,:,:o ~; 1.1 n 
(I. 4 7 ( t ., 2 r:; (I. (-..3 ( 1. :::J r:. 9 . ( 1:: (-.,:,. 7 0 () 
, w·1 r r_1N WT 
(l O 
C l 1 
T1Yf A I 
T TF l -1 I'·" li -n ·,i: F; 71 
C1[-''T I 1~1t,1 WT 
l) (I 
r · 
T1)TA I 
r 1 1~1-1 r: 111-•r ,r· p 72 
1,r-· T T (1~,I l,JT 
1) 0 
"l(1 Tr .11_ 
I rc ·T r~;: 
T F :· 1 I 1r1 Tl nc ·::: l :3 F OF·:~IAT 
N p 
:?C> ~:;n . o 
:C':(I ~·O .. 0 
4 (I 
f\l p 
14 '.;:5 . (I 
:;:r. 65 . 0 
i! <I 
"' 
p 
7 17 . 5 
"=:·: : :~J ? . 5 
4(1 
~II w r,r,;r.;; (IF I N[l l v J ttUA I..S 
l' ll·' 1'lt ,1 
~ fAN DARn n F VTA TJO N 
c 
c 
c 
·=.r11.1n r:.F (IF \_N\ R J hN r::F 
J f\lDI 1; I DIH \I.'.: ' 
J T F::/·1':': 
f ,:f·. ·,, :rr:tUAI 
11-1r ra1_ 
PB· - :::T F'B-· 1 T B-".; T , B-1 T :::T TT 
4
-0 .. 5/ ·, -0 .. !=:;7 
- u . 70 -(t . 72 /.-.. ~~· 4 :~?, .. 65 
( 1 .. ~;b 0.57 (I . 70 0.7 2 c 9. 9 0 67.95 
COF F F I C J ~ NT S OF C ORRFLATION MEAN :3 
F'F<- :::T P B- TT F<-'.:':T B-TT ST TT 
-- ,:,. 4 1:, -t ) . 35 
- 0 . 5 ~.J -0.4 5 1;,.:.=:t. 5(1. 2 '? 
0 . 41:, (I. :::5 (I .. 59 0.45 c 9 .. 23 f::.2 . f:..2 
COF FF IC J E NT S OF CORRELATION MEAN S 
F'B ·- 1:::T PB - TT B -f: T B-TT ST TT 
- (I. (:, 1 ·-0. :'.':7 -0 . :=::-;> - 0 .. ~ ;,1, 4. 2 '? 44. :c:1:, 
0.6 1 0 . 3 7 O .. :'.::f::: 0. 53 c 'i'. 06 t;. 1 • 1 ~5 
S UB T ES T S TATI S TI CS 
SUF<TES T 7 FORMAT#( :, 
4 0 . no l'IIJMFtER (1F 1 TEM:=:: 1 2 . (1(1 
.-. .... .... 
,:::, .. .L ";• HI GHF: :::T :::CORE l. 2 .0(1 
:'_:: .. (1:::;: I. O~JE" :T '::COR F. ::: . (10 
D. F. ~: .. s . M. C,3. 
:::9 .. 00 29 . 9 l (I . 7 7 
J t • (1 (1 5 . 3 7 0 .4 9 
4 ;: .. :, . nn 6 :::. 2 1 ·o. 16 
4 7 ·~1. (1(1 1.03 . 5 (> 0. 22 
H( IYT r: =:Tll'l AT r= (I F rn =:t. I AB ILITY 0 . 79 
,::.rr:,tJr •Am 1 FRnCtR OF ~IEA,::,I 11:;·F.MENT = J. :::;, 
; . r--:· 1 _. 1 r, 1 
'::I lt1~1Af-,.Y J TF M :::T A TI S TlC S 
i i=·:.,·1 1,1r·1 
·11-11- ·:: J '.:':~- OP M?\T f: l_lf<TE':.n f:': FOF~MAHP 
83 
,: 11 '1 1 I rf\l l.JT N p F'B-· :n PB-TT B-f ;T Fl-TT '::;T TT 
( ) (I 2 
~·. (J -(I . l ? - 0. ~'(1 -(I. :?~i -(I. 4 :3 7. ~50 11 ··::: .. ~~1(1 84 
I_. 
.1 I ::::.: 95 .. 0 c: o. l 2 (I. 2 0 0 . 22 0.37 c 8 .. 92 5 ·;.;. o::: 
Tr, r·,, 1. £1() 
T TF M f\l' 111F1' 1.: 74 COEFFI C IENT S OF CORRELATION MEAN'::; 
1 ,::·r 1 (1t,1 WT N F' F'P - '.:',T F'P-1 T B-i ';:T B-TT ST TT 
1:·1 (> l 1 27 .5 -(I. ~;;(I -0 . ? 4 -0. 67 -0. J :~, 6. 7:.: 51. 6 4 
,- 1 l 29 7'2..5 c n . 50 o. '.2'4 0.1:. .7 (I, '.:::-2 c 9 .. 1_-.6 60. f:3 
1 ,-,1 r, 1 4(~ 
i T l'f1 I II q.;i:·1 1:· 75 COFF FJCJF.Nl S OF co rmF.LATJON l' lEANic: 
r-.i-· riuf ·J !,.IT N F' F'8 - !:,T Pfi-TT Ei-'::;T B-TT ::C:T TT 
.-, t) c · 
·-· 
1 --;.· .  ~i 
--0.44 -(1 , 27 -(J. 71 -0. 4 ::;: 5.£:() 46. 40 
,.. .. J 1 3~ f:7 .. 5 c 1). 44 0.27 0.1::.,9 0.41 c 9. 2'?/ 60 . 00 
-1 ( 1·1 r~, 4•) 
l r, ·1,1 i' i' 111r ~- ,·. 76 COEFFICIENTS OF CORRELATION MEAN S 
I I i ,f .\ ~IT t,J F' F'ff - '.:;T F'P-TT B- '::;T B-TT :c;T TT 
,=1 2 4 ~':,() - 0 -0.71 -0 . ~·~~ -0. 90 -0. 71 7.3 3 50 .. 54 
l (:. 40.(1 ( 0.71 (1 . ~~i(-. 0.90 (I. 71 r · l 1. 13 1::.,9.94 (; 
j f I., ,'\ I 4 •) 
«,! 
T TJ: 11 f·ll_li'1i''I' r.: 77 COFFFICIE NT S OF CORRELATION MEAN S 
( 11··1 11·11,1 
~H N F' F'B-:::;T F'B-TT B- ST B-TT :c;T TT (1) 
.-. 
'·' 
~: 20 .0 -t) .. (:.9 - ·(I . :2'? -(I .. f"../9 - 0.41 5 . 2~3 40:. 6::.:: 
...... ·-, i:;:(l .. () c 0 . 1:.,9 fl .. 2 9 () .. 9;:: o. 4 J c ? .. 75 60.7 2 (lJ . ..:• / 
-: 1 ···1 {; \ 4(1 
ff; 
I r1- M I"' 'i ; , ·, , r.· 78 COl::FFJCI[NT';:: OF c·mmF.LATION MEANS 
nr -1 r,11 .. 1 1,JT N f'' F'B-:: :T r-·r,--n E<-i:':T B- TT C,::T TT C;; 
(I (I (.~· 2 ·~~ .. ~) 
-0.57 -·(I, 14 -o. 70) -(I. 19 6. l 1 54 . 00 
,:. 1 
.1 ~: 1 T l.5 c o. ~57 o . 14 0. 78 0. 19 c 9 .. 6~, 59 . 55 Cv 
·r 1TfAI .. Lin 
i r r~·-r (' , .. 
:0 .I_IMMI\PY JT El'1 ':;;TATl' ::;TI C::: 
(,, 
i' ·:: r , ... , I • i 11 ·.;: ·:.r 11,,f'1(\T SUBTE ':';T ::: FOPMATHl () 
1 r r M , .111t·'.1·:1 , , 79 (OFFFTCIENTS OF CORRELATIO N MFAI\I ':'< EJ 
, ,i.· r I r,i .1 l·lf M p FT<- f:'J' P8 -T T fl·-'.' : r R- TT ::;'f TT 
,. 1 ··:! --~: !:;:? . ~i r : o. ;:·o -(I. 04 (I. :;,:q -o. (!(:, c •-:.1. 09 (:,7. 97 
1 f)T1'L lj() 
85 
T Tl=M J\11 11-ll~F r:· 80 U :'1' f'F TCIFNT'.'3 OF CC1RREUHION MEAN:=:: 
(11 · f I ,- ,t,I l,IT N F' F'8- --f :T F'F•·- TT B- '::T F!-TT ::':T TT 
•) 0 '.: 7.5 - (). ~5 ;: -(! '. 13 -o .. ~,·~, -r,. ::'4 4.(1(1 ~<). f:..7 
1 ;::7 ~;·:2. ~-:; r·· o. ~;3 (I . 1 '.;: (I. 91 (I. 2 ,~ c 9.24 ~,:?,. 9;~ 
Tr ) T f\ l .:10 
Tl T M tll l! ·HY ~·· 81 roEFFI C JFNT S OF CORRELATION MEAN':: 
r ,r· ·1 1 nr,1 l·!T 1'1 p F'fl -": T PF<-TT B- :c:T fl - TT <::T TT 
1) 0 ,1, J 0. () - •). 4 ·:;, - n . ::·4 -0 .. 84 -(>.42 5. (1(1 4 I:,. (1(1 
3/., 90.n C' 0. 4.9 (I. ;~4 (I. :::o (I. 40 c 9. 2 ::: 59. (-:,7 
·, , .. 11 ,:·,1 4r-, 
; ·1 r r·1 1·" P :1. • 82 COFF F I C IFNT S OF CORRELATION MEANS 
r-,: · 11, _li'-' 1,JT t•I p F'f'l-~::T f"("- TT B·- S T ' f3-· TT !::T TT 
,- 1 t ·, 15 37 . ~~ - (I . I:, ·:1 - (I . 4(1 -0. (::~: -0 . ~:1 6. 5 :-:: 4<1.67 
;~l-=; (-.::.::. ~ c o. 1:-9 (I. 4 ,:-1 (I. r=::; ': 0 . 51. c lo. 24 l:<::.4r: : 
'i l ·, 1 ,'•:! ~, ( t 
T l T '·I t ·11;-:;:,· C:· 83 f'O FFFI C I ENl S OF CORRELAr J ON MEAN'3 
,: I : l I I t: I (,Ir N r:· 1-·B-': ::T F'E<- TT E<- :c:T F<-1 T ST TT 
, ··1 (I 1 9 47 .. 5 - (I./: ,() - t). :::'?, -(I .. 75 - (I. <1·=1 7. 2 1 5 1. .. 3 2 
c :::· 1 ~5:·:'. . ~i ,:: (I. 6 (1 (I . ::C:9 0. 7 5 0. 4 9 c 1 (I. ::::~,: 64. l:,2 
.i • l'T 1")L L1 (I 
1 1 r· r·I 1· 1111·1r ' " ··· 84 U •f: F F J C:IFM T:3 OF c r:irmEL .ATJON MEA1'1'::'. 
,: ,;.· 1 rr .. ,11 ~n t,J p F'l'!- '.:T F'B-TT B- '.::T B- TT :c:T TT 
( I (J 19 4 7 . 5 -,:, . 7 0 - o .. c:;::: -(I. f':7 - 0.66 6 . 9 5 4 r::.95 
;~ \ c · .-·, 1:. • .. .' .·: .. ,., c: ( 1,. 7( 1 (' .. ~.:,3 o .. f;::7 (1.6 6 r::: 10 .. 57 (:.f:,. 76 
1 nri:: 11. 4CJ 
11:;n r .. ,,... ?.( • ::::IJF<l F :: T ::::TATJ f :TI CS 
·1 1· ·-. I tl1 .1 T 1-1r ·:,: 1 ·0.1 ·~lf' .. M(.\T c::1 . .ll'<TE'.::T ::: FCfflMATtt7 
t 
,·. 
1'·11111.IFP (1 [- llll!l '../1 [..II_IA I . '.': 4 f) . <)( 1 NIJ~H-<f-:F< or= T TEM'.: : l 2. ( le) 
,~i· 
~II AN ( .: .. :::c:, HJ r:;HE'.::T c:::conE 1.? .(l(I 
SOURCF OF VARIANCE D. F. ::;. ~; . M. :=:. 
i FFn ,:,r·· ;·. •> 
Tr~·=; T 1· 1c1 1 I-IF.SI ':':FOF:MAT 
i 1 r · 1··1 ; .1, 11-:1,r·r.· 85 
•i•f . TI (.'IN ,.rr 
(I 
c 
i !~I r i'\ I 
l rt - i"I I' If Ii P ,r i :· 86 
1· !fY-r T r.,;q I-IT 
l~l 0 
¥i n-r r~, 
·ri -" > f'·:1 ,.·•r·1-r· 87 
,· q ' T J ( 1N l,Jf 
,·, 0 
f'• 
·1 r1 I' i,)I . 
1·rr0 1,1 1,1111-rr·· ·r.· 88 
1 .. ,F ! Jnt\l l,JT 
,) l°'J 
i t I I ()I 
lTl = i·I 1·1111· '·,r· r;, 89 
11l''T JON l·JT 
J 1,111 I ') J (11.Jl'll..'.'::: 3S1 • oo :?2. ~=i9 (I .. ~·f::: 
TTFM':'; 11 • 0() 14. 2::: J.. 2'~) 
HE'.:; I DUAL 4 2 9 .. (I•) 56. 11 o. t .:=: 
TOTf.:\L 4 7·,,. no 92 . 9:3 o. 19 
HOYT ES TIMATE f"IF FIELIAFrILITY o. 77 
C,::TANflArm r RR1JR (.IF ~lf-c(l·=:ur.:FMENT = 1 • ?(I 
SUMMARY IT EM STATISTICS 
<;::1.JBTE:::T 9 
f\J 
19 
;.·1 
.:10 
t·I 
? n 
7:'.1') 
4 () 
N 
~-·::: 
J ;2 
4 () 
N 
:-:·:(1 
1r1 
'I'.> 
N 
p 
47. ':; 
c , ; : .. ~) c 
p 
51~1.o 
~0.(1 c 
F' 
?Cl.() 
::-::n. (1 c: 
p 
75 .. n 
:7:'.c~. t) (: 
p 
COEFFICIE NTS OF CORREL.ATION 
PB- ST PB-TT 8- ST 8-TT 
-0.5q 
-0.39 -0.7 3 -0.49 
(1.59 (t.30 0.73 0.49 c 
c nf FF TCJENTS OF CORRELATION 
PB-S T PB-TT B-ST 8-TT 
-c,. ~o - 0.49 -0.6 2 -0.6 1 
(1 . 5(1 0.49 0.62 0.61 c 
COFFFICIENlS OF CORRELAlION 
PB-S T PB- TT B-S T B-TT 
-(J . ~~ 
-0.86 -( 1. 72 -0 .47 
r,.s~ (1. ~:b 0.72 0.4 7 c 
COFFFICIF.NTS OF cnRRELATION 
PB-S T PB-TT B- ST B- TT 
- n. 7 1 
-0 .6 3 -0.Q~ -0. 86 
0 .71 0. 61 0.96 0.8h c 
cnEFF I CJENrS OF CORRELATION 
F'B·-~:T Pf<-TT B·-ST fl - 1 T 
FO,,MAT#8 
ST 
2. :32 
5 .. l-.2 
~;T 
2.(:.5 
5.45 
ST 
:::,. 04 
6.4 2 
MEAN: ::; 
TT 
51. 32 
64. l,2 
!' IF.AN~: 
TT 
50. 10 
66.5() 
MEAl\f':"; 
TT 
54. ::::,(-. 
1..~7 .. 50 
MEAN::::: 
ST 
2 .. C/(l 
7 .. ~() 
ST 
TT 
52.1] 
76 .8() 
MFf\NS 
TT 
86 
r· 
,'I 
f 
f!· 
r·: l t 7 l 7. ~:; c (I.I :,?. (l,43 0 .. 92 0. (-,3 c 7. :::6 74. (l(l 
H1f?H _ 4 , 1 
87 
T TFM NlJl·IF,r.-r:: 90 CC1F FF IC I FNT::: C1F (Trf,r-.;EU\T I ON MEAM':': 
,···ii-· r T nN /,IT N F' F'B·--'.':T F'8- TT P.-f: T E<--TT :c:T TT 
'·' 
() 17 4 :;~. ::i --0 . ~::;7 - (). :;::=: 
-0. 7?. - - (I • ,,:; :: ::, . n::: 5(1 . 71::, 
I 
... J J :?.::: ~..:;7 .. '5 c: ( 1 • ~·7 (J. ::::=·, 0. ,:;:: (l. 4:=:: c ~i .. tl :"_:: f ,3 .. E::7 
·1 n ·11:.,1_ 4,, 
I F Fn· ,: . r·· ~=· - ,-, :::I_IMMi,RY J TEM :,::TAT I S T I C::·: 
; i-::·=: r n ,· , l TI-IF::': T :=.Fr:1F::t-1,:n ::;:IJF<TE:3T 9 FORMAT11::: 
T I F~' I·" 11-1nr r:. 91 COFFFirIFNTS OF cnRREL ATION MEAN:::: 
•lf""T 1,·,~1 I.JT 
"' 
F-' PB-ST P8-TT P.-:::T E<···TT '.' :T TT 
\~) I ·=· 
···-· 
41:;:;. ( J 
-- f),. {. f) 
-1) . 4 7 -(>. 71:, 
-() .. 62 :2 . 17 4 9 . 11 
.. ,... , ~~~ .. (l ,-. ( l. 60 (I. 4.·=· 0.76 0. 62 c 5 .. ~,,:;, ,~:·'.:;,, B2 
-r, IT f\l " Ll 1) 
1 ""! F t i r, ·11,·1 r r:.-1::-· 92 COFF FJ C I EN TS OF CORRELATION MEAl•J::;: 
1· 11··1 I ':•f'I 1,IT 
~I F' r ·,,:- •, .. r F'H-· 1 T r,-:::r J'<- 1 T :=:T TT 
( l 
-?'~-; ::::-; -~ -, -, .. I:"--,/ .. - •). ~,,4 
-0 . :::(:. -() .. ~i::: .-, • l/.l. 
'.56 . 1 l (J t ..". o::, ( U .. 5 1.'-. () " ~·4 ( ' • r::: ~~; (J. ~5'..3 c ::: • ::::o 73.60 T,-r·J ,~1 .. i'..!1· , 
u 
T ·Tr· 1··1 1•'l 11-1n·, r.- 93 COFFFJCJFNTS OF CURRFLAlION MFAI\/ <::: 
. ff 1·· ' I 1,IT t·I p F'F<--:;:; r r·B--TT E•-·:. T [<- TT 
·==:T TT lJ 
l (1 :;.• :~~ ~:.1:., . 0 - -0 . ~:i·~, -- () .. ~.-:-1 
- ·(). 74 -(),. 7L1- 2 .. ~:,s 4 9 ~ :~6 (J l '' ' ,'.J_t.::; .. ( I c ( I. ::,·:; (t .. ~39 (l. 74 o . 7 4 c 5 . ~:9 f:.,•-:,. 22 
"if 1"1 n l . 1) ( 1 
u 
I T FI 1 !·i1 ll ·tLI' r: 94 COFT F I C ] le 1,1 r :=:: ,-,F COFmE l_?\T 1 0 1'1 MFM IS 
,-,, . T H •l'I 
~IT ~l F' F'f<--C, 1 F'F<-· TT E<-~' :T E<-rr ~:T TT () 
, ·1 (l 3 7 s,:;~ .. ~; -() .. :;.::::~: - (I. 3 4 -0 .. 57 --0 .. 59 : ::. 7::: 56 .. 65 (}) ,-. 1 j J 7 " ':, (": (). :;=:.:·  o. '.,:4 o .. (:,? (l. 64 r · 7.::: ::: 7:::.1;;.7 
1 1 IT(\I 4'1 
(ti 
I 11• l' I I H 111r:r ,·. 95 r ·or:·FF I, -. T FI\I r:=: OF r ·rn ~REl..(IT J OM MF(IM· :; 
jl' ·r ! I !I I Ir t-1 p f·n--c.r F'8 ·--T f p -c :T T<- 1 T f;T TT ( '.;I 
,, -.. -. c=:·, r, 
--( 1 _ ':';() 
- (> . 41 -n.i<:,3 - n. ~~-:::, 2 . Tl ~;;:• .. ( I~ {J . l . r:· l .I 1:,:: ,i.~ .. (1 c o. 5 (1 o. 4 t (I, /:'.,.'.:! o .. t) ? c 5.6t 65. 94 1-.:-,1 ,::i,. I\() 
TTl::M ~11.1/'IF<FP 96 
C•Pl I ON 
(J 
c: 
TUrAI _ 
IFF :T 0:1P '.?. (I 
WT 
(1 
1 
N p 
'37 92.~ 
:;: 7 ~ 
,. ·-' c 
4() 
COEFFICIENTS OF CORRELATION 
PB-ST PB- TT B- S T • B-TT 
-( ). 33 - 0.34 -0.57 -( t. 59 
0 . 33 (1. 3 4 0.62 0.6 4 
·:::;/JBTE:C:T STATISTI CS 
c 
';;T 
3 . 7t! 
7.33 
MEAlll::\ 
TT 
~;!_-• • (:,5 
7,:::,. 67 
T F·:; I t,IU TH [ ':; l '.::For,MA r S UBJH :T 9 FORMAT#::: 
~11. IMF!F:R OF I Nf! IV I DUALS 40. (1(1 NL/MP.ER OF ITEM::: 12 . ( 1(1 
MFA N 4.05 HI OHEST :=:cor , E 10.0(1 
S TANDAR D DEVIATION ;~. !::;:(.:. L o'WE':i f ';:COR E o. ()(I 
S~JR CE OF VARIANCE D. F. ~:. s . M. '::;. 
i N[1 IV I [1UALS 39. (!(I 26 .4 9 0 . 68 
I TEt ·1·:; 11 . (!(I 
.1/:...2 f:::: 1. 4 '::! 
p1:<:; T (IIJ/:iL 4·29 . (H) 64 .5 6 (I .. . 15 
TOT,~L •I79.(!(I 1(17. 33 0.22 
HOYt ~STIMATE OF REL IABILITY 0 . 7'::! 
:,;TAMf!AIW ERROR CW MF.A::UF:EMENT = 1. '29 
I F JC:T r,1· ~·. r, TOTAL TES T STATI S TI CS 
·ri: ·=.T t·'' -, Hf :=; l <-:For:::rl ?H 
NIJl' ll'!FR fW I Nn IV I [II_IALS 40. ( II) NUMBER OF I TEM :c: 192. (l(I 
MFAl 'I c;c, • ':•() HJ GHE':::T :::;com:: 89. (1(1 
STAN DARD DEVTATION 17 . 07 LO\.JEST '::CORE 2 4. (10 
·.=.oun cE flF VAF: J ANCE [I. F • s. ~ .. M. ::::;. 
I t,m r v I r•UAL '=' :::,,:;, • (1(1 2~:(:, . 68 6.07 
I TErF: 101.no ~399. 99 2 .. 09 
88 
TOTAL 7679.(l(l 1831.5 9 o. ? 4 
89 
HOYT ESlIMATE OF RELIABIL ITY (J . ';'7 
STANDARD ERROR OF MEASUREMENT 5 .54 
f'Wt. :::II BTE '.::;-r ::: ~JTTH NON- ZERO WT = f: . 00 
CROl ~Bf:,C-H·:; AlS 'HA FCtr, COMPO::: I TE = O. 89 
- - --·--·- - - --------.J... ·-·----------- - ---- ·-· 
SUBTEST CORRELATION MATRIX 
Total Subtest Subtest Subtest Subtest Subtest Subtest Subtest Subtest 
Test 1 2 3 4 5 6 7 8 
Total Test .I " ()() (.) , ·, " ::-.: I L., ... , ' ···~ l l .. , •! I _...,-) ,:). "/ 1 )1...1 I I -;,-i.,. / I 0 1 ·.'/ ,:;/'-,' , __ ) ,, 711 ·,,.1 I.' 
Subtest 1 ,_--, .. r: I r::; 
' l ' I (I ' I 
I .. ,·,.·,. l l-; .. i ij .l 
I I I l ''1 ' I 
Subtest 2 1""·1 · -;· ..'.1 / 
'· l L! l' .:i I I 1. I J / ' ) . i.j l
0
ll .Jt 1 
Ii i'.! ·1 ::: ;( i 
Subtest 3 1"),. ;'..; ,:1(' 1 I " I ,I! ll 0 ) l !,. ..... I i ,:·) ':::· / ., r ·, .' /j l 0 ), -··1.:,i1; 
·.1 J.::. ( ), . f·, .,- 1 I 
Subtest 4 , ··). ··_: ... , · li . . l ,1 . .. / ii I I 
'I I I > 
' ' 
,, :. .. / i'.'.j 
, 1 
Subtest 5 ,·. I ., "/ / i.)' 
,.--. /,' , 1 I L .11 .r, i 
'J 1:-,1' ) / 
I:,; /.,1: .. ,1_-) ! .. :, 
'I 
Subtest 6 1" 1 ,. / '·.''·-/ 
I'' l I J •. , ,..:'.! , • I 
' I I J ,(j j '.'; 
I . , >t ,, , 
' , .. i,f ... 
Subtest 7 : "/, , L .. , .. _, 1-) ,, :,· . i.' I ,, , I (1 'I .": 1 I t I .-\'.'.i 1 "I , ··1,-) l J.. ; . ' 
Subtest 8 '·' : --;· ).,l 
, 1 /, /; I ( J ' .li. 
'I 
'I 
, .. ) 
I } ,'·, ,· 
l I '. u\ ,1 \ I , / J :1 J Ir : 
